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DUBLIN  DISSECTOR. 


CHAPTER   I. 

DISSECTION    OF  THE   INTERNAL  PARTS  OF  THE 
HEAD  AND    FACE. 


SECTION  I. 
EXTERNAL     PARTS     OP    THE     HEAD. 

1  HE  integuments  covering  the  cranium  are  firm  and 
dense,  although  when  felt  they  give  the  sensation 
of  being  thin :  the  cuticle  is  delicate,  but  the  cutis  is 
very  thick  :  the  subjacent  cellular  membrane  contains 
granulated  fat,  and  the  bulbs  of  the  hairs,  which  after- 
wards perforate  the  skin  in  an  oblique  direction.  The 
cellular  tissue  here  has  partly  a  ligamentous  structure, 
and  adheres  so  intimately  to  the  subjacent  muscular 
and  tendinous  expansion,  that  the  inexperienced  stu- 
dent may  find  some  difficulty  in  exposing  the  surface  of 
the  latter.  Make  an  incision  through  the  integuments 
along  the  median  line,  from  the  tuberosity  of  the  occi- 
pital bone,  as  far  forwards  as  the  lower  part  of  the  fore- 
head :  from  each  extremity  of  this,  make  a  transverse 
incision  about  three  inches  long ;  let  the  posterior  one 
be  parallel  to  the  superior  transverse  ridge  of  the  occi- 
pital bone,  and  the  anterior  one  parallel,  and  about 
half  an  inch  superior  to  the  eyebrow;  cautiously  dissect 
off  the  integuments  from  the  subjacent  muscular  and 
tendinous  expansion,  which  is  the  occipito-frontalis 
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This  muscle,  like  most  of  the  superficial  muscles  of  the 
face,  is  closely  attached  to  the  skin,  which  circumstance, 
added  to  the  paleness  and  smallness  of  their  fibres, 
renders  their  dissection  somewhat  difficult  and  tedious. 
Most  of  the  superficial  muscles  of  the  head  and  face, 
during  life,  assist  some  of  the  organs  of  sense,  and  con- 
tribute to  produce  certain  changes  in  the  countenance, 
indicative  of  character  or  passion. 

The  superficial  muscles  of  the  head  are  divided  into 
those  of  the  cranium  and  face.  Those  of  the  cranium 
are  the  occipito-frontalis,  and  the  three  common  muscles 
of  the  ear. 

OCCIPITO-FRONTALIS  is  the  only  muscle  which  pro- 
perly belongs  to  the  scalp  ;  it  is  thin  and  broad,  fleshy 
at  each  extremity,  aponeurotic  in  the  centre.  It  arises 
by  tendinous  and  fleshy  fibres  on  each  side  of  the  mid- 
dle line,  from  the  two  external  thirds  of  the  superior 
transverse  ridge  of  the  occipital  bone,  and  from  the  ex. 
ternal  and  posterior  part  of  the  mastoid  process ;  the 
fibres  on  each  side  ascend,  from  behind  forwards,  and 
from  without  inwards,  and  soon  terminate  in  one  thin 
and  broad  tendon,  which  extends  over  the  upper  and 
lateral  parts  of  the  cranium.- — This  cranial  aponeurosis 
having  arrived  opposite  the  coronal  suture,  ends  in  two 
fleshy  portions,  broader  and  thicker  than  the  posterior 
extremities  of  this  muscle ;  these  anterior  portions,  which 
are  thicker  externally  than  internally,  descend  over  the 
frontal  bone,  and  are  inserted,  fleshy  on  each  side, 
into  the  integument  of  the  eyebrow,  mixing  with  the 
fibres  of  the  corrugator-supercilii  and  orbicnilaris  palpe- 
brarum  muscle ;  a  small  fleshy  slip  is  often  continued 
down  along  the  nasal  bones,  and  is  attached  to  the  an- 
gular process  of  the  os  frontis,  and  inferiorly  to  the  na- 
sal bones  or  cartilages :  this  slip  is  described  by  some 
as  a  distinct  muscle,  under  the  name  of  pyramida- 
lis  nasi,  or  fronto-nasalis.  Use.  The  occipito-frontalis 
muscle  can  raise  the  eyebrows  and  integument  of  the 
forehead  into  transverse  wrinkles,  draw  the  eyebrows  a 
little  outwards,  and  make  tense  the  skin  of  the  upper 
eyelids  ;  also  pull  the  scalp  backwards  ;  but  if  the  eye- 
brows he  depressed  and  fixed,  this  muscle  can  then 
(particularly  in  some  persons)  draw  the  scalp  down- 
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wards  and  forwards.  This  muscle  is  very  closely  con- 
nected to  the  scalp,  particularly  in  front,  but  loosely  to 
the  cranium ;  it  can  thus  move  easily  on  the  latter,  car- 
rying with  it  the  former.  Its  origin  is  connected  with 
the  sterno-mastoid,  trapezius,  and  splenius  muscles,  and 
its  insertion  with  those  of  the  eye-brows.  Some  de- 
scribe the  occipito-frontalis,  not  as  one,  but  as  four  dis- 
tinct muscles,  two  on  each  side,  under  the  names  of  the 
occipital  and  frontal  muscles  of  each  side,  and  consider 
the  cranial  aponeurosis  as  their  common  insertion.  Se- 
veral vessels  and  nerves  perforate  this  muscle,  and  ra- 
mify on  its  surface  and  in  the  integument,  viz.  ante- 
riorly, the  supraorbital  branches  of  the  ophthalmic 
nerve  and  artery  ;  laterally,  the  temporal  and  posterior 
auris  arteries  with  branches  of  the  portio  dura  and  in- 
ferior maxillary  nerves,  and  posteriorly,  the  occipital 
arteries  spread  their  branches  upwards  and  forwards, 
accompanied  by  the  occipital  nerves,  branches  of  tho 
cervical  plexus  :  the  integuments  of  this  region  are  thus 
abundantly  supplied  with  vessels  and  nerves  from  differ- 
ent sources,  a  circumstance  not  only  of  anatomical  but  of 
practical  importance. 

The  common  muscles  of  the  ear  are  three  in  number, 
viz.  superior,  anterior,  and  posterior  auris  : 

SUPERIOR  AURIS,  or  ATTOLENS  AUREM,  is  a  small, 
thin,  triangular  muscle,  arising  tendinous  from  the 
cranial  aponeurosis  on  the  side  of  the  cranium,  just 
above  the  external  ear ;  the  fibres  descend  converging, 
become  fleshy,  and  are  inserted  into  the  upper  and  an- 
terior part  of  the  cartilage  of  the  ear : — use,  to  raise 
the  cartilage,  and  deepen  its  cavity.  This  muscle  is  be- 
tween the  skin  and  temporal  fascia. 

ANTERIOR  AURIS,  or  ATTRAIIENS  AUREM,  is  con- 
nected with  the  last,  is  small,  and  often  indistinct ;  it 
arises  from  the  posterior  part  of  the  zygomatic  process, 
and  from  the  cranial  aponeurosis,  passes  backwards  and 
downwards,  and  is  inserted  into  the  anterior  part  of  the 
helix  ;  use,  to  draw  the  external  ear  forwards  and  up- 
wards. This  muscle  is  superficial,  and  lies  on  the  tem- 
poral fascia,  vessels  and  nerves. 

POSTERIOR  AURIS,  or  RETRAHENS  AUREM,  often 
consists  of  two  or  three  distinct  fasciculi ;  it  is  the 
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strongest  of  these  auricular  muscles  ;  it  arises  from  the 
mastoid  process  above  the  sterno-mastoid  muscle,  passes 
forwards,  and  is  insertedmto  the  back  part  of  the  concha. 
This  muscle  is  covered  only  by  the  skin,  and  lies  on  the 
temporal  bone. 

In  addition  to  these  muscles,  which  move  the  external 
ear,  there  are  several  small  muscles  attached  to  different 
parts  of  the  cartilages,  which  serve  to  alter  their  form, 
and  expand  their  cavities  ;  these  muscles,  as  also  those  in 
the  tympanum,  shall  be  described  hereafter  in  the  dissec- 
tion of  the  organ  of  hearing.* 


SECTION  II. 


DISSECTION     OP     THE     EXTERNAL     PARTS     OF     THE     PACE. 

THE  muscles  of  the  face  require  careful  dissection : 
they  are  delicate,  and  often  very  pale ;  they  may  be 
classed  into  the  superficial  and  deep  :  the  former  into 
those  of  the  eyelids,  nose,  mouth,  and  lips  :  the  latter 
into  those  of  the  lower  jaw  and  palate.  Make  an  inci- 
sion around  the  base  of  the  orbit,  through  the  skin, 
which  is  here  very  fine,  and  closely  adhering  to  the  fi- 
bres of  the  orbicularis  muscle  ;  next  make  a  perpendicu- 
lar incision  along  the  middle  line  of  the  nose,  to  the 
centre  of  the  upper  lip,  continue  this  in  a  semicircular 
manner  round  the  angle  of  the  mouth  to  the  middle  of 
the  lower  lip,  and  thence  to  the  chin,  and  lastly  from  the 
chin  to  the  angle  of  the  jaw :  reflect  the  integuments 
cautiously  from  the  eyelids  and  side  of  the  face,  as  far 
back  as  the  ear,  avoiding  the  slender  muscular  fibres 
which  adhere  to  the  skin,  and  the  vessels  and  nerves 
which  will  be  exposed  in  this  dissection. 

ORBICULARIS  PALPEBRARUM,  broad  and  thin, 
somewhat  oval,  in  some  subjects  very  pale  and  indis- 

*  Previous  to,  or  immediately  after  dissecting  the  muscles  of  the 
face,  the  student  should  examine  the  brain,  the  description  of  which 
.organ  will  be  found  at  the  head  of  that  of  the  nervous  system. 


tinct,  in  others  strong  and  well  marked,  arises  by  seve- 
ral fleshy  fibres  from  the  internal  angular  process  of  the 
os  frontis,  and  from  the  upper  edge  of  a  small  horizontal 
tendon,  (which  tendon  is  about  one  quarter  of  an  inch 
in  length ;  it  is  inserted  internally  into  the  upper  edge 
of  the  nasal  process  of  the  superior  maxillary  bone, 
thence  it  passes  outwards  and  backwards  as  far  as  the 
caruncula  lachrymalis,  and  divides  into  two  slips, 
which  are  inserted  into  the  tarsal  cartilages,  and  the 
lachrymal  ducts ;)  the  fleshy  fibres  then  proceed  in 
curves,  upwards  and  outwards,  along  the  upper  edge 
of  the  orbit,  the  eyelid,  and  tarsal  cartilage,  as  far 
as  the  temple  and  external  commissure  of  the  eye-lids  ; 
thence  the  fibres  curve  in  a  similar  manner  along  the 
inferior  eyelid  and  edge  of  the  orbit  to  the  internal 
canthus,  where  the  fibres  are  inserted  into  the  nasal 
process  of  the  superior  maxilla,  and  into  the  inferior 
edge  of  the  horizontal  tendon. — Use,  to  close  the  eye- 
lids, chiefly  by  depressing  the  superior,  to  press  the 
tears  inwards  towards  the  puncta  lachrymalia  ;  the  su- 
perior and  external  fibres  can  also  depress  the  eyebrow, 
and  thus  oppose  the  occipito  frontalis ;  the  inferior  fibres 
can  raise  the  cheek,  draw  the  lower  eyelid  inwards,  and 
compress  the  lachrymal  sac,  which  they  cover.  This 
muscle  is  covered  by  and  adheres  to  the  skin ;  supe- 
riorly it  intermixes  with  the  occipito  frontalis,  and  co- 
vers the  corrugator  supercilii,  the  frontal  vessels  and 
nerves,  the  tarsal  cartilage,  and  levator  palpebrae  supe- 
rioris  ;  inferiorly  it  intermixes  with  the  muscles  of  the 
cheek  and  lips,  and  sometimes  with  the  platysma 
myoides,  and  covers  the  inferior  eyelid,  the  origin  of 
the  levator  anguli  oris,  and  the  infra-orbital  vessels  and 
nerves.  The  external  or  orbital  fibres  of  this  muscle  are 
strong  and  red,  and  run  circularly  round  the  base  of  the 
orbit ;  the  middle  or  palpebral  fibres  are  pale,  thin,  and 
scattered,  and  are  contained  in  the  eyelids  ;  the  inter- 
nal or  ciliary  portion  is  a  thick  but  pale  fasciculus,  si- 
tuated under  the  ciliae,  at  the  edge  of  each  eyelid.  The 
palpebral  and  ciliary  portion  adhere  more  closely  to  the 
skin,  and  present  an  elliptical  appearance,  as  the  fibres, 
from  the  upper  and  lower  eyelid,  intersect  each  other 
at  the  outer  canthus,  and  adhere  to  the  ligament  of 
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the  external  commissure.  The  horizontal  tendon  of 
this  muscle  (tendopalpcbrarum  or  tendo  ocnli)  passes 
across  the  lachrymal  sac  a  little  above  its  centre,  and  a 
strong  aponeurosis,  derived  from  its  upper  and  lower 
edge,  covers  all  the  anterior  surface  of  the  sac,  and  ad- 
heres to  the  margins  of  the  bony  gutter,  in  which  it  is 
lodged.  This  tendon  can  be  seen  or  felt  through  the 
integuments  during  life,  particularly  when  the  muscle  is 
in  action,  or  when  the  eyelids  are  drawn  towards  the 
temple.  In  the  operation  of  opening  the  lachrymal  sac, 
the  incision  should  commence  immediately  below  this 
tendon,  and  be  carried  obliquely  down  wards  and  outwards, 
to  the  extent  of  about  half  an  inch.  Separate  the  orbi- 
cularis  from  the  occipito-frontalis  over  the  internal  half 
of  the  superciliary  arch,  the  tensor  tarsi  and  the  corru- 
gator  supercilii  will  be  exposed. 

TENSOR  TARSI,  arises  tendinous  from  the  posterior 
edge  of  the  os  unguis,  passes  forwards,  divides  into  two 
portions,  which  are  inserted  into  the  lachrymal  ducts, 
along  which  the  fibres  extend  nearly  as  faras  the  puncta  : 
use,  to  draw  the  puncta  and  eyelids  into  close  contact 
with  the  eye,  also  to  press  the  puncta  towards  the 
nose,  to  compress  the  lachrymal  sac,  and  to  force  out 
the  secretion  from  the  follicles  of  the  carimcula  lachry- 
mal is. 

CORRUGATOR  SUPERCILII,  arises  fleshy  from  the 
internal  angular  process  of  the  os  frontis,  passes  up- 
wards and  outwards,  and  is  inserted  into  the  middle  of 
the  eyebrow,  mixing  with  the  orbicularis  and  occipito- 
frontalis  muscles  :  use,  to  depress  and  approximate  the 
eyebrows,  throwing  the  skin  of  the  forehead  into  verti- 
cal wrinkles  :  this  pair  of  muscles  cannot  act  separately; 
they  directly  oppose  the  occipito-frontalis.  They  are 
covered  by  the  orbicularis  and  occipito-frontalis,  and 
lie  on  the  os  frontis  and  on  the  frontal  nerve  and  ves- 
sels. 

PYRAMIDALIS  NASI,  long,  thin,  often  wanting, 
arises  from  the  occipito-frontalis,  descends  close  to  its 
fellow,  along  the  nasal  bones,  becomes  broad  and  apo- 
neurotic,  and  is  inserted  into  the  compressor  nasi  mus- 
cle. Use,  it  raises  the  skin  covering  the  ossa  nasi. 
COMPRESSOR  NASI,  is  thin  and  triangular,  placed. 


on  the  side  of  the  nose ;  it  arises  from  the  canine  fossa 
in  the  superior  maxilla ;  the  fibres  pass  forwards,  ex- 
panding over  the  ala  nasi,  and  are  inserted  by  a  thin 
aponeurosis  into  the  dorsum  of  the  nose,  joining  some 
fibres  from  the  opposite  side ;  use,  to  press  the  ala  to- 
ward the  septena,  or  to  draw  it  from  it,  so  that  it  may 
alternately  enlarge  or  diminish  the  anterior  nares.  The 
insertion  of  this  muscle  is  connected  with  the  occipito- 
1  rontalis,  and  its  origin  with  the  following  muscle. 

LEVATOR  LABII  SUPERIORIS  AL^EQUE  NASI,  is 
long  and  thin,  placed  on  the  side  of  the  nose,  between 
the  orbit  and  the  upper  lip ;  it  arises  by  two  origins, 
I .  from  the  upper  extremity  of  the  nasal  process  of  the 
superior  maxilla ;  2.  broad,  from  the  edge  of  the  orbit, 
above  the  infra  orbital  hole ;  the  fibres  descend  and 
converge  a  little,  and  are  inserted  into  the  ala  nasi,  and 
into  the  upper  lip  and  orbicularis  oris  muscle  :  its  name 
denotes  its  use.  The  external  or  orbital  origin  of  this 
muscle  is  covered  by  the  orbicularis  palpebrarum ;  the 
angular  vein  and  artery  separate  its  origins ;  the  orbital 
head  covers  the  infra-orbital  nerve  and  vessels  and  the 
levator  anguli  oris  muscle. 

ZYGOMATICUS  MINOR  is  very  small,  and  sometimes 
wanting ;  it  arises  from  the  upper  part  of  the  malar 
bone,  passes  downwards  and  forwards,  and  is  inserted 
into  the  upper  lip  near  the  commissure,  uniting  with 
the  other  muscles  which  are  inserted  there ;  use,  to 
draw  the  angle  of  the  mouth  upwards  and  outwards,  as 
in  smiling. 

ZYGOMATICUS  MAJOR,  is  long  and  narrow,  and  in- 
ferior to  the  last ;  arises  tendinous  and  fleshy  from  the 
lower  part  of  the  malar  bone,  near  the  zygomatic  su- 
ture :  it  descends  obliquely  forward,  and  is  inserted  into 
the  angle  of  the  mouth. — Use,  to  draw  the  corner  of  the 
mouth  upwards  and  backwards.  The  zygomatic  mus- 
cles are  partly  concealed  at  their  origin  by  the  orbicu- 
laris palpebrarum  ;  their  insertion  intermingles  with  the 
levator,  depressor  anguli,  and  orbicularis  oris  muscles  ; 
they  lie  on  the  malar  bone,  and  cross  the  masseter  and 
buccinator  muscles  ;  they  are  imbedded  in  much  soft 
adipose  substance. 

LEVATOR  ANGULI  ORIS,  is  situated  about  the  mid*- 
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die  of  the  face,  behind  the  orbital  portion  of  the  levator 
labii  superioris  alaeque  nasi ;  arises  from  the  canine  fossa 
below  the  infra-orbital  foramen,  and  above  the  alveolus 
of  the  first  molar  tooth  ;  it  descends  obliquely  forward, 
and  is  inserted  narrow  into  the  commissure  of  the  lips, 
and  into  the  orbicularis  oris  ;  its  name  denotes  its  use. 
This  muscle  is  covered  by  the  orbicularis  palpebrarum, 
levator  labii  superioris  alaeque  nasi,  and  by  the  zygoma- 
tic  muscles,  also  by  the  infraorbital  nerve  and  vessels, 
and  by  a  quantity  of  soft  adeps  ;  it  lies  on  the  superior 
maxilla  and  on  the  mucous  membrane  of  the  mouth. 

DEPRESSOR  LABII  SUPERIORIS  AL^QUE  NASI,  a 
small  flat  muscle,  exposed  by  everting  the  upper  lip, 
and  raising  the  mucous  membrane  on  the  side  of  the 
frsenum  of  the  lip ;  it  arises  from  the  alveoli  of  the  ca- 
nine and  incisor  teeth  of  the  superior  maxilla,  ascends 
obliquely  forwards,  andis  inserted  into  the  integuments 
of  the  upper  lip,  and  into  the  fibre-cartilage  of  the  sep- 
tum and  ala  nasi ;  use,  to  press  the  lip  against  the  an- 
terior teeth,  and  even  to  draw  it  under  these,  also  to 
depress  the  septum  and  ala  nasi. 

DEPRESSOR  ANGULI  ORIS,  flat  and  triangular, 
(irises  broad  and  fleshy  from  the  external  oblique  line 
on  the  outer  side  of  the  lower  jaw,  extending  from  the 
anterior  edge  of  the  masseter  muscle  to  the  mental 
foramen  ;  the  fibres  ascend  converging,  and  are  inserted 
narrow,  into  the  commissure  of  the  lips  :  its  name  de- 
notes its  use.  This  muscle  is  covered  by  the  skin,  some 
of  its  fibres  are  continuous  with  those  of  the  platysma 
myoides ;  it  overlaps  the  buccinator  and  the  following 
muscle. 

DEPRESSOR  LABII  INFERIORIS,  broad  and  somewhat 
square,  arises  from  the  side  and  front  of  the  lower 
maxilla,  just  above  its  basis,  and  continues  as  far  for- 
wards as  the  middle  line  ;  the  fleshy  fibres  intermixed 
with  fat,  ascend  a  little  inwards,  decussating  with 
some  of  the  opposite  muscle,  and  are  inserted  into  half 
of  the  lower  lip,  and  into  the  orbicularis  oris  ;  its  name 
denotes  its  use.  This  muscle  is  covered  by  the  skin, 
and  partly  by  the  depressor  anguli  oris  :  by  separating 
these  muscles  the  mental  nerve  and  vessels  are  exposed  ; 
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it  lies  on  the  mucous  membrane,  and  on  the  following 
muscle. 

LEVATOR  LABII  INFERIORIS,  is  exposed  by  turning 
down  the  lower  lip,  and  raising  the  mucous  membrane 
by  the  side  of  the  fraenum  ;  arises  from  the  alveoli  of 
the  incisor  teeth  of  the  lower  maxilla,  by  the  side  of 
the  symphisis ;  the  fibres  diverge  as  they  descend  ob- 
liquely forwards  between  the  mucous  membrane  and 
the  depressor  labii  inferioris ;  inserted  into  the  integu- 
ments of  the  chin ;  use,  to  elevate  the  chin  and  lower 
lip  :  this  muscle  is  analogous  to  the  depressor  of  the 
upper  lip. 

ORBICULARIS  ORIS,  surrounds  the  opening  of  the 
mouth;  consists  of  two  fleshy  fasciculi,  one  for  either 
lip,  placed  between  the  skin  and  mucous  membrane, 
and  constituting  the  chief  thickness  of  the  lip ;  these 
fasciculi  decussate  each  other  at  the  commissures,  and 
intermix  with  all  the  muscles  inserted  there  ;  use,  to  ap- 
proximate the  lips  and  regulate  their  motions  in  the  act 
of  speaking,  also  to  close  the  mouth,  and  to  oppose  the 
action  of  the  several  muscles  which  are  inserted  into 
the  commissures.  This  muscle  has  no  bony  attach- 
ment; its  fibres  are  blended  with  fat,  particularly  on 
their  cutaneous  surface ;  internally  they  are  more  smooth 
and  distinct. 

BUCCINATOR,  is  broad,  thin,  and  somewhat  square; 
arises  posteriorly  from  the  two  last  alveoli  of  the  su- 
perior maxilla,  as  far  back  as  the  pterygoid  process, 
from  the  external  surface  of  the  posterior  alveoli  of  the 
lower  maxilla,  as  far  back  as  the  coronoid  process,  and 
form  a  strong  aponeurosis,  named  the  inter  ma  xillartf 
ligament,  which  extends  from  the  pterygoid  plate  to 
the  root  of  the  coronoid  process,  and  which  affords  at- 
tachment to  the  superior  constrictor  of  the  \ pharynx, 
posteriorly,  and  to  the  buccinator  anteriorly.  From 
these  three  origins  the  fibres  pass  horizontally  for- 
wards, converging  a  little,  and  are  inserted  into  the 
commissure  of  the  lips,  where  they  intermix  with  those 
of  the  orbicularis  and  the  other  muscles  at  the  angle 
of  the  mouth.  Use,  to  press  the  cheek  against  the 
teeth,  so  as  to  push  the  food  between  them,  and  dimi- 
nish the  cavity  of  the  mouth  ;  also  to  retract  the  corn- 
is  3 
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missure  of  the  lips.  The  buccinator  is  covered  by  a  con- 
siderable quantity  of  fat,  which  often  extends  in  the  form 
of  large,  soft,  round  masses  beneath  the  masseter  muscle ; 
also  by  the  zygomatic  and  depressor  anguli  oris  mus- 
cles ;  several  branches  of  the  facial  artery  and  vein,  and 
of  the  7th  and  5th  pair  of  nerves,  ramify  on  its  surface, 
it  lies  on  the  mucous  membrane,  and  on  a  number  of 
small  round  mucous  glands  called  buccal ;  this  muscle 
is  perforated  near  its  superior  posterior  third  by  the  duct 
of  the  parotid  gland,  opposite  the  third  superior  molar 
tooth. 

The  deep  muscles  of  the  face,  which  are  connected 
with  the  lower  maxilla,  and  are  employed  in  the  pro- 
cess of  mastication,  are  the  masseter,  temporal,  inter- 
nal, and  external  pterygoid  of  each  side ;  previous  to 
dissecting  these,  the  student  should  examine  the  situa- 
tion and  connexion  of  the  parotid  gland,  one  of  the  sa- 
livary glands.  There  are  six  salivary  (/lands,  three  on 
each  side,  the  parotid,  submaxillary,  and  sublingual. 

The  PAROTID  GLAXD  is  the  largest  of  these  conglo- 
merate glands ;  it  derives  its  name  from  its  proximity 
to  the  ear ;  it  is  exposed  by  dissecting  off  the  integu- 
ments, and  a  dense  fascia  which  covers  and  adheres  to 
it;  this  fascia  is  continued  from  that  of  the  neck,  spreads 
over  the  gland,  is  closely  connected  to  the  cartilagi- 
nous part  of  the  meatus  auditorius,  and  sends  numer- 
ous processes  into  the  gland  in  every  direction,  serving 
to  separate  its  lobules  and  to  conduct  the  different  ves- 
sels through  its  substance.  The  parotid  gland  is  of  an 
irregular  square  figure,  and  of  a  pale  colour,  filling  the 
space  between  the  ramus  of  the  inferior  maxilla  and 
the  ear,  bounded  above  by  the  zygoma,  below  by  a 
line  drawn  from  the  angle  of  the  jaw  to  the  mastoid 
process,  posteriorly  by  the  meatus  auditorius,  the  mas- 
toid process  and  sterno  mastoid  muscle,  anteriorly  by 
the  masseter  muscle,  the  posterior  third  of  which  it 
overlaps.  Its  external  surface  is  rather  flat,  but  the 
internal  is  very  irregular ;  it  sinks  in  behind  the  jaw,  fills 
the  deep  excavation  between  this  bone  and  the  ear, 
rests  against  the  styloid  process  of  the  temporal  bone, 
the  internal  carotid  artery,  jugular  vein,  and  the  large 
nerves  connected  with  these  vessels;  it  also  fills  the  pos- 
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terior  part  of  the  glenoid  cavity  in  the  temporal  bone, 
and  adheres  to  the  capsular  ligament  of  the  maxilla, 
and  inferiorly  it  is  wedged  in  between  the  internal 
pterygoid,  digastric,  and  styloid  muscles.  The  external 
carotid  artery  and  several  of  its  branches,  with  their 
accompanying  veins  and  branches  of  the  inferior  max- 
illary and  cervical  nerves,  pass  through  this  gland  ;  the 
plexus  of  the  portio  dura,  or  facial  nerve,  also  tra- 
verses it  from  behind  forwards,  and  gives  off  numerou-s 
branches  in  its  substance :  this  plexus  is  superficial  to 
the  artery,  and  in  some  cases  between  it  and  the  veins. 
Several  absorbent  glands  are  connected  to  it,  particu- 
larly to  its  inferior  part ;  frequently  one  or  two,  very 
small,  may  be  found  imbedded  in  its  substance  in  front 
of  the  meatus  auditorius.  From  the  anterior  and  supe- 
rior parts  of  the  gland  there  passes  forwards  a  small 
white  tube,  called  Stenrfs  duct,  or  the  parotid  duct ; 
this  duct  arises  from  the  union  of  numerous  small  tubes, 
which  issue,  each,  from  one  of  the  granulations  of  the 
gland ;  it  passes  forwards  over  the  masseter  muscle 
about  an  inch  below  the  zygoma,  parallel  to  a  line 
drawn  from  the  tube  of  the  ear  towards  the  tip  of  the 
nose  ;  it  winds  round  the  anterior  edge  of  the  masseter, 
beneath  the  zygomatic  muscles  and  through  a  quantity 
of  soft  adeps,  pierces  the  buccinator,  and  opens  through 
the  mucous  membrane  of  the  mouth  by  a  very  small 
hole  opposite  the  2d  or  3d  superior  molar  tooth,  about 
half  an  inch  from  the  junction  of  the  cheek  with  the 
gum.  Between  the  duct  and  the  zygoma,  a  small  glan- 
dular mass  is  frequently  found ;  it  appears  like  a  de- 
tached lobe  of  the  parotid,  it  is  named  the  socia  paroti- 
dis  ;  from  the  lower  and  anterior  part  of  this  process  a 
small  duct  proceeds,  which  after  a  short  course  unites 
with  the  duct  of  Steno  ;  in  some  this  duct  opens  dis- 
tinctly into  the  mouth.  The  transverse  artery  of  the 
face,  and  several  branches  of  the  facial  nerve,  accom- 
pany this  vessel,  and  in  general  the  artery  is  superior  to 
it,  while  the  nerves  wind  around  it. 

The  parotid  gland  is  composed  of  numerous  small 
granulations,  united  together  by  cellular  tissue,  and  by 
branches  of  blood-vessels  and  nerves,  and  by  the  small 
roots  of  its  excretory  duct.  This  duct  appears  much 


14 

larger  than  its  calibre  really  is ;  it  is  formed  of  two  coats, 
the  external,  white,  fibrous,  and  dense,  commences 
beyond  the  anterior  edge  of  the  gland,  and  ends  at 
the  buccinator  muscle ;  and  the  internal,  a  fine  delicate 
mucous  membrane,  is  continuous  with  that  lining  the 
mouth :  the  canal  is  larger  at  the  commencement  and 
at^the  buccinator  than  in  the  intervening  space,  or  at  the 
orifice  in  the  mouth. 

Divide  the  parotid  duct,  and  raise  off  the  gland  from 
the  masseter  muscle,  and  from  the  ramus  of  the  jaw, 
observing  at  the  same  time  its  several  deep-seated  con- 
nexions. Next  clean  the  masseter  muscle  and  the  tem- 
poral aponeurosis. 

MASSETER  is  thick  and  strong,  covers  the  ramus  and 
angle  of  the  jaw,  and  consists  of  two  portions,  one  ante- 
rior, the  other  posterior  ;  these  decussate  each  other ; 
the  anterior  arises  chiefly  tendinous  from  the  superior 
maxilla,  where  it  joins  the  malar  bone;  also  from  the 
inferior  edge  of  the  latter,  the  fibres  pass  downwards 
and  backwards,  and  are  inserted  fleshy  into  the  outer 
surface  of  the  angle  of  the  lower  maxilla.  The  poste- 
rior or  deep  portion  of  the  muscle  arises  chiefly  fleshy, 
from  the  edge  of  the  malar  bone  and  from  the  zygoma- 
tic  arch,  as  far  back  as  the  glenoid  cavity ;  the  fibres 
descend,  some  vertically,  others  obliquely  forwards,  and 
are  inserted  chiefly  tendinous,  into  the  external  side  of 
the  angle  and  ramus  of  the  jaw,  as  high  as  the  coronoid 
process.  Use,  if  both  portions  act  together,  they  will 
elevate  the  lower  jaw :  if  the  anterior  portion  act  alone, 
it  will  carry  the  jaw  forwards  and  upwards  ;  and  if  the 
posterior  act  alone  it  will  move  it  backwards  and  up- 
wards. Thus  the  masseter  muscles  of  opposite  sides, 
by  the  alternate  action  of  their  different  portions,  are 
powerful  agents  in  mastication ;  they  not  only  cause 
the  division  of 'the  food  by  the  direct  elevation  and 
pressure  of  the  lower  maxilla  against  the  upper,  but 
they  can  also  triturate  it,  by  the  great  lateral  motion 
of  the  jaw  which  they  are  capable  of  exerting.  The 
masseter  is  covered  by  the  skin,  some  fibres  of  the  pla« 
tysma,  a  portion  of  the  parotid  gland,  its  excretory  duct 
and  accompanying  vessels  and  nerves,  and  by  the  zygo- 
matic  muscles.  It  lies  on  the  ramus  of  the  jaw,  and 
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conceals  the  insertion  of  the  temporal,  and  the  origin  of 
the  buccinator,  from  which  it  is  separated  by  a  great 
quantity  of  fat;  the  superficial  layer  covers  the  deep  one, 
except  a  small  portion  of  the  latter  near  the  articulation 
of  the  maxilla  ;  strong  tendinous  septa  pass  from  the 
surface  of  this  muscle  through  its  substance,  and  adhere 
to  the  ramus  of  the  bone  beneath. 

TEMPORALIS,  is  concealed  by  the  temporal  aponeu- 
rosis,  the  zygoma,  and  the  masseter.  The  aponeurosis 
is  very  strong  and  tense,  of  a  semicircular  form,  ad- 
hering by  its  superior  convex  border  to  the  semicircular 
ridge  on  the  side  of  the  cranium,  which  extends  from 
the  external  angular  process  of  the  frontal  as  far  back 
as  the  mastoid  process  of  the  temporal  bone,  and  by  its 
inferior  straight  margin  to  the  upper  edge  of  the  zygo- 
ma ;  this  fascia  consists  of  two  laminae,  which  are  very 
distinct  inferiorly,  some  fat  being  interposed ;  the  fibres 
composing  the  external  layer  run  longitudinally,  those 
of  the  internal  irregularly.  The  temporal  aponeurosis 
confines  the  muscle  in  its  place,  and  gives  additional 
origin  to  its  fibres.  Separate  the  masseter  from  its  su- 
perior attachment,  divide  with  the  saw  the  zygoma  at 
either  end,  and  elevate  it  together  with  the  lower  part  of 
the  temporal  fascia  ;  the  temporal  muscle  will  be  thus 
exposed.  It  arises  from  all  the  side  of  the  cranium  be- 
neath the  semicircular  ridge  on  the  parietal  bone,  and 
from  all  the  temporal  fossa  and  fascia ;  the  fibres  there- 
fore are  attached  internally  to  the  parietal,  frontal,  and 
temporal  bones,  also  to  the  sphenoid  as  low  down  as  the 
crest  at  the  root  of  its  great  wing ;  anteriorly  to  the  ma- 
lar bone,  and  externally  to  the  inside  of  the  temporal 
fascia,  and  to  the  zygomatic  arch.  The  fleshy  fibres 
all  descend  converging ;  the  middle  nearly  vertical  ; 
the  anterior  with  a  little  obliquity  backwards  ;  the  pos- 
terior, which  are  very  long,  pass  nearly  horizontally 
forwards,  over  a  smooth  surface  at  the  root  of  the  zygo- 
ma, and  the  inferior  fibres,  which  arise  from  the  crest 
on  the  sphenoid  bone,  are  very  short,  and  pass  trans- 
versely outwards. 

Inserted  by  a  strong  tendon  into  the  coronoid  process 
of  the  inferior  maxilla ;  it  surrounds  that  process,  and 
is  continued  along  its  fore  part  as  far  as  the  last  molar 
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tooth.  Use,  to  raise  the  lower  jaw  when  the  whole  mus- 
cle acts  ;  the  anterior  fibres  may  also  advance  the  jaw, 
and  the  posterior  long  fibres  can  draw  it  backwards, 
while  the  inferior  transverse  fibres,  which  are  nearly  pa- 
rallel to  the  external  pterygoid  muscle,  may  assist  in  the 
lateral  and  rotatory  motions  of  the  jaw ;  this  muscle, 
particularly  its  posterior  portion,  is  the  greatest  secu- 
rity which  the  jaw  possesses  against  dislocation.  The 
temporal  muscle  is  covered  by  the  integuments,  occipito 
frontalis,  superficial  temporal  vessels  andnerves,  tempo- 
ral fascia,  zygoma  and  masseter  ;  it  lies  on  the  side  of 
the  cranium,  and  covers  the  deep  temporal  vessels,  and 
part  of  the  external  pterygoid  and  buccinator  muscles. 
The  temporal  muscle  consists  of  two  laminae  of  fleshy 
fibres,  with  an  aponeurosis  or  tendon  concealed  between 
them.  Remove  the  temporal,  masseter,  and  buccinator 
muscles,  also  the  zygomatic  arch,  saw  or  break  off',  low 
down,  the  coronoid  process,  dissect  away  some  fat,  and 
the  pterygoid  muscles  will  be  exposed,  the  dissection  ot 
which  may  be  still  further  facilitated  by  dividing  the 
side  of  the  lower  jaw  in  front  of  the  insertion  of  the  mas- 
seter, and  then  drawing  the  angle  and  ramus  backwards 
and  forwards. 

PTERYGOIDEUS  INTERXUS  is  strong  and  thick,  placed 
on  the  inner  side  of  the  ramus  of  the  jaw,  arises  ten- 
dinous and  fleshy  from  the  inner  side  of  the  external 
pterygoid  plate,  and  pterygoid  process  of  the  palate 
bone ;  it  fills  the  greater  part  of  the  pterygoid  fossa, 
descends  obliquely  outwards  and  backwards,  and  is  in- 
serted tendinous  and  fleshy  into  the  inner  side  of  the 
angle  of  the  jaw,  and  into  the  rough  surface  above  it. 
Use,  to  elevate  the  jaw,  if  the  muscles  of  the  oppo- 
site side  act  together ;  if,  alternately,  they  can  rotate  it, 
each  moving  the  jaw  laterally,  so  as  to  turn  it  to  the  op- 
posite side.  This  muscle  is  larger  than  the  external 
pterygoid,  inferior  and  external  to  which  it  lies,  the 
term  internal  only  referring  to  the  relation  of  its  origin. 
The  tensor  palati,  superior  constrictor,  and  submaxii- 
lary  gland,  are  in  contact  with  it  internally  :  the  ramus 
of  the  jaw  is  external  to  it,  and  separated  from  it  by  the 
dental  artery  and  nerve,  which  are  protected  from  the 
pressure  of  the  muscle  by  the  internal  lateral  ligament 
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of  the  jaw  :  the  lower  extremity  of  this  muscle  is  super- 
ficial, and  lies  between  the  parotid  and  submaxillary 
glands. 

PTERYGOIDEUS  EXTERNUS  is  short  and  triangular, 
placed  at  the  lower  part  of  the  temporal  fossa,  arises 
broad  and  fleshy  from  the  outer  side  of  the  external 
pterygoid  plate,  from  the  crest  on  the  great  wing  of  the 
sphenoid,  and  from  the  back  part  of  the  tuberosity  of 
the  superior  maxilla;  the  fibres  pass  outwards  and  back- 
wards, nearly  horizontal  and  converging,  are  inserted 
tendinous  into  the  anterior  and  internal  part  of  the  neck 
of  the  lower  jaw,  and  of  the  interarticular  cartilage. 
Use,  to  draw  forward  the  jaw  and  interarticular  carti- 
lage ;  if  only  one  act,  it  will  turn  the  jaw  to  the  oppo- 
site side,  so  as  to  triturate  or  grind  the  food.  These 
muscles  are  the  chief  agents  in  producing  dislocation  of 
the  jaw ;  when  the  mouth  is  widely  opened  their  spas- 
modic action  may  suddenly  draw  the  condyles  forwards 
off  the  tubercles  into  the  zygomatic  fossae.  The  exter- 
nal pterygoid  muscle  lies  in  a  transverse  direction  be- 
neath the  base  of  the  cranium,  and  much  further  from 
the  surface  than  the  internal  pterygoid,  superior  to  which 
it  lies  ;  it  is  internal,  and  inferior  to  the  temporal  mus- 
cle, and  is  also  concealed  by  the  masseter.  As  the  ex- 
ternal and  internal  pterygoid  muscles  arise  so  near  each 
other,  and  thence  pass  in  different  directions  to  their  in- 
sertion, the  external  going  transversely,  and  the  internal 
descending,  they  leave  between  them  a  triangular  space, 
which  contains  a  quantity  of  fat,  a  small  portion  of  the 
parotidgland,  the  internal  maxillary  artery  and  vein,  and 
the  dental  and  gustatory  branches  of  the  inferior  max- 
illary nerve. 


SECTION  III. 

VESSELS   AND    NERVES    OF    THE    FACE. 

THE  arteries  which  are  to  be  met  with  in  the  dissec- 
tion of  this  region,  are  the  facial  and  the  terminating 
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branches  of  the  external  carotid;  the  nerves  are 
branches  of  the  7th  and  5th  pair.  The  facial  artery, 
which  is  a  branch  of  the  external  carotid,  is  seen  wind- 
ing round  the  side  of  the  jaw,  anterior  to  the  masseter, 
and  running  in  a  contorted  course  towards  the  commis- 
sure of  the  lips,  and  thence  ascending  along  the  side  of 
the  nose  to  the  internal  canthus  of  the  eye;  in  this 
course  it  sends  off  numerous  muscular  branches,  the 
coronary  arteries  of  the  lips,  the  nasal  branches,  and 
terminates  in  the  angular  branch,  which  communicates 
with  the  ophthalmic  artery  at  the  inner  side  of  the 
orbit.  The  fascial  artery  and  its  divisions  are  accom- 
panied by  corresponding  veins  :  the  fascial  vein  at  the 
lower  edge  of  the  jaw,  generally,  but  not  always,  di- 
vides into  two  branches,  one,  superficial,  joins  the 
external  jugular  vein,  the  other  passing  deeper  in  the 
neck,  j  oins  the  internal  j ugular.  The  external  carotid 
artery,  which  is  seen  ascending  from  the  neck  into  the 
parotid  gland,  gives  off  numerous  branches  to  its  several 
lobules,  and  to  the  ear,  and  a  little  below  the  latter 
divides  into  the  transversalis  faciei,  temporalis  superfi- 
cialis  and  maxillaris  interna.  The  transverse  artery  of 
the  face  crosses  the  masseter  above,  sometimes  below 
the  parotid  duct,  and  divides  into  small  muscular 
branches,  some  of  which  communicate  with  the  facial 
and  infraorbital  arteries.  The  temporal  artery  ascends 
behind  the  articulation  of  the  maxilla  on  the  temporal 
aponeurosis,  and  soon  divides  into  an  anterior  and  pos- 
terior branch  ;  the  former  is  directed  towards  the  fore- 
head, supplies  the  integuments  and  muscles  there,  and 
communicates  with  the  frontal  branches  of  the  ophthal- 
mic artery  ;  the  posterior  division  of  the  temporal  runs 
tortuously  upwards  and  backwards,  and  divides  into 
numerous  branches,  which  supply  the  integuments  and 
inosculate  with  the  occipital  and  posterior  auris  arte- 
ries. The  internal  maxillary  artery  is  the  largest 
branch  of  the  carotid  ;  it  bends  in  behind  the  neck  of 
the  lower  jaw,  between  the  bone  and  the  internal  late- 
ral ligament,  then  runs  tortuously  between  the  ptery- 
goid  muscles,  upwards,  forwards,  and  inwards,  to  the 
lower  and  back  part  of  the  orbit,  where  it  sinks  into  the 
spheno -maxillary  fossa;  in  this  course  it  sends  off  the 
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middle  artery  of  the  dura  mater,  the  inferior  dental, 
several  muscular  branches  to  the  temporal,  masseter, 
pterygoid,  and  buccinator  muscles,  and  terminates  by 
dividing  into  the  nasal,  descending  palatine,  andinfra- 
orbital  arteries.  Veins  accompany  these  different  ar- 
teries, and  in  the  parotid  gland  we  find  the  temporal 
and  intermaxillary  veins  forming,  by  their  j  unction,  a 
considerable  vessel  called  the  external  jugular  vein, 
which  will  be  afterwards  seen  descending  superficially 
in  the  neck.  (For  the  particular  description  of  the 
blood-vessels  of  the  face,  see  the  Anatomy  of  the  Vas- 
cular System.) 

The  nerves  which  are  met  with  in  the  dissection  of 
the  face  are  branches  of  the  7th  and  5th  pair;  those  of 
the  7th,  or  the  portio  dura,  have  in  general  a  transverse 
direction  from  behind  forwards,  are  remarkable  for 
their  plexiform  arrangement,  and  have  numerous  com- 
munications with  the  three  branches  of  the  5th,  which 
are  distributed  chiefly  in  a  vertical  direction  along  the 
anterior  part  of  the  face.  The  portio  dura  escapes  from 
the  temporal  bone  through  the  stylo-mastoid  hole,  turns 
forwards  into  the  parotid  gland,  in  which  it  divides  into 
two  large  branches,  which  subdivide  and  join  again  by 
several  filaments  forming  the  plexus,  named  pes  anse* 
rinus,  or  par  otidcean  plexus,  from  which  several  nerves 
proceed ;  some  ascend  obliquely  forwards  to  the  temple 
and  forehead,  others  pass  transversely  to  the  muscles 
of  the  face,  and  several  descend,  some  parallel,  and 
others  inferior,  to  the  side  of  the  lower  maxilla. 

The  5th  pair  of  nerves  consists  of  three  portions,  viz. 
the  ophthalmic,  superior  maxillary,  and  inferior  maxil- 
lary ;  a  branch  of  each  of  these  divisions  is  met  with  in 
the  dissection  of  the  face.  TL\\Q  frontal  nerve,  which  is 
a  branch  of  the  ophthalmic,  or  first  division  of  the  5th, 
is  seen  escaping  from  the  orbit  by  the  superciliarv 
notch  or  foramen  ;  it  then  ascends  on  the  forehead,  dis- 
tributes its  branches  to  the  integuments  and  muscles, 
and  communicates  with  the  portio  dura.  The  infra- 
orbital  nerve,  which  is  a  branch  of  the  superior  maxil- 
lary, or  second  division  of  the  5th,  is  observed  passing 
out  of  the  infra-orbital  foramen,  behind  the  levator 
labii  superioris  alaeque  nasi,  and  dividing  into  several 
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branches  ;  the  most  of  these  pass  obliquely  downwards , 
and  communicate  freely  with  branches  of  the  7th  pair. 
Through  the  mental  foramen  the  mental  nerve  escapes  : 
this  is  a  branch  of  the  inferior  maxillary,  or  third  divi- 
sion of  the  5th  pair  :  most  of  its  branches  ascend  to  the 
muscles  of  the  lower  lip,  and  several  communicate  with 
the  portio  dura. — (For  the  more  particular  description 
of  the  nerves  of  the  face,  see  the  Anatomy  of  the  Ner^ 
vous  System.) 

The  mouth,  fauces,  and  palate,  are  the  parts  of  the 
face  next  in  order  to  be  examined ;  but  as  these  are 
connected  and  continuous  with  the  pharynx,  and  as 
this  organ  cannot  be  seen  until  the  muscles  of  the  neck 
have  been  removed,  the  student  had  better  postpone 
the  dissection  of  the  former  until  he  has  become  ac- 
quainted with  the  anatomy  of  the  latter;  we  shall  there- 
fore proceed  next  to  the  dissection  of  the  neck. 


CHAP.  II. 

DISSECTION   OF    THE     NECK. 

SECTION  I. 
OF     THE    MUSCLES. 

RAISE  the  shoulders  of  the  subject  by  blocks  placed 
beneath  them,  so  as  to  make  tense  the  muscles  in  this 
region  ;  divide  the  integuments  near  to,  and  in  a  line 
with  the  clavicle,  also  along  the  side  of  the  jaw  from 
the  chin  to  the  mastoid  process  ;  connect  these  incisions 
by  another  made  in  a  perpendicular  direction,  in  the 
middle  line  from  the  chin  to  the  sternum ;  dissect  off 
the  integuments  from  before  backwards,  in  an  oblique 
direction,  from  the  chin  towards  the  clavicle  ;  this 
should  be  done  cautiously,  to  avoid  injuring  the  platys- 
ma  or  fascia.  Theplatysma  myoides  will  be  now  fully 
exposed,  and  the  sterno-mastoid  and  hyoid  muscles 
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partially  so ;  in  the  middle  line  of  the  neck  a  chain  of 
projections  may  be  observed,  which  can  also  be  felt 
during  life,  viz.  a  little  below,  but  at  some  distance  be- 
hind the  chin,  is  the  body  of  the  os  hyoides  ;  inferior  to 
this  is  the  angle  of  the  thyroid  cartilage ;  next  is  the 
cricoid,  below  which  the  commencement  of  the  trachea 
may  be  felt,  on  the  fore  part  of  which  the  soft  swelling 
of  the  thyroid  gland  can  be  discerned ;  and  lastly,  the 
continuation  of  the  trachea  descending  into  the  chest. 

PLATYSMA-MYOIDES,  or  latissimus  colli,  is  a  thin 
cutaneous  muscle,  in  many  subjects  weak,  and  even 
indistinct;  its  figure  is  somewhat  square,  b sing  a  little 
longer  than  it  is  broad  ;  it  arises  by  many  fine  fleshy 
fibres  from  the  cellular  membrane,  covering  the  upper 
part  of  the  deltoid  and  pectoral  muscles  ;  a  few  also  ad- 
here to  the  clavicle  ;  the  fibres  ascend  obliquely  in- 
wards, at  first  loosely,  afterwards  closely  connected  to 
each  other,  and  form  a  broad  thin  muscle,  covering 
the  side  of  the  neck,  inserted,  1st,  into  the  chin,  de- 
cussating there  with  fibres  from  the  opposite  side :  2d, 
into  the  fascia  along  the  side  of  the  lower  jaw,  a  few 
only  into  the  bone ;  some  fibres  may  be  traced  high  on 
the  face,  and  seen  to  join  the  depressor  anguli  oris,  the 
zygomatic  and  orbicularis  palpebrarum  muscles  ;  and 
3d,  into  the  fascia,  which  covers  the  parotid,  and  which 
adheres  to  the  mcatus  auditorius.  Use,  to  depress 
the  angle  of  the  lips  and  the  lower  jaw,  but  if  the 
mouth  be  closed  it  may  elevate  the  integuments  of  the 
neck  ;  it  also  serves  to  compress  and  support  the  several 
muscles,  glands,  and  vessels  in  this  region.  Thepla- 
ty sma  is  covered  only  by  the  skin :  it  partly  conceals  the 
clavicle,  the  sterno-mastoid,  hyoid,  and  thyroid  mus~ 
cles  ;  also  the  digastric  and  stylo-hyoid,  the  sub-maxil- 
lary gland,  and  lower  part  of  the  parotid  ;  also,  in  part, 
the  external  jugular  vein :  this  vein  commences  in  the 
parotid  gland,  descends  obliquely  outwards  over  the 
sterno-mastoid  muscle,  where  it  lies  very  superficial, 
and  then  sinks  behind  the  clavicle,  and  joins  the  sub- 
clavian  vein  or  some  of  its  branches.  The  upper  por- 
tion of  the  external  jugular  vein  is  accompanied  by  a 
large  nerve,  superficialis  colli,  a  branch  of  the  cervical 
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plexus  ascending  to   the  parotid  gland   and   external 
ear. 

This  vein  in  its  course  down  the  neck  receives  seve- 
ral cutaneous  veins,  and  frequently  communicates  with 
the  internal  jugular :  it  presents  great  varieties  in  its 
size  and  course,  and  is  sometimes  even  wanting.  Su- 
perficial veins  may  also  in  general  be  marked  descend- 
ing along  the  anterior  part  of  the  neck ;  they  arise 
about  the  os  hyoides  and  upper  part  of  the  thyroid 
gland,  and  descend  beneath  some  fibres  of  the  platysma 
along  the  anterior  edge  of  the  mastoid  muscle,  and  end 
in  the  internal  or  external  jugular,  or  in  the  venae  inno- 
minatae.  The  fibres  of  the  platysma  are  closely  con- 
nected to  a  layer  of  condensed  cellular  tissue,  which 
in  some  subjects  is  very  strong,  and  in  some  situations 
aponeurotic;  this  Is  the  superficial  cer  deal  fascia:  this 
fascia  extends  over  the  anterior  and  lateral  parts  of  the 
neck ;  is  continued  down  over  the  forepart  of  the  tho- 
rax, where  it  becomes  cellular  and  adipose  ;  ascends  to 
the  jaw,  to  which  it  is  attached  ;  expands  over  the  pa- 
rotid gland  and  adheres  to  the  cartilage  of  the  ear ;  in 
this  situation  its  strength  is  greatly  increased ;  towards 
the  lateral  and  posterior  parts  of  the  neck  it  becomes 
weak  like  cellular  membrane.  From  the  posterior  sur- 
face of  this  fascia  a  lamina  of  membrane  is  derived, 
which  passes  behind  the  sterno-mastoid  muscle ;  this 
is  the  deep  cervical  fascia,  which  has  some  important 
connexions,  which  may  be  examined  in  this  stage  of 
the  dissection :  the  deep  fascia  arises  from  the  super- 
ficial, along  the  anterior  edge  of  the  sterno-mastoid 
muscle,  posterior  to  which  it  passes,  so  that  this  mus- 
cle is  enclosed  between  these  membranes  ;  at  the  lower 
part  of  the  neck  it  is  strong,  and  adheres  to  the  inter- 
clavicular  ligament  and  posterior  edge  of  the  sternum. 
Some  loose  fatty  substance  is  here  interposed  between 
it  and  the  superficial  fascia  :  as  the  deep  fascia  extends 
upwards,  it  covers  and  adheres  to  the  sheath  of  the  cer- 
vical vessels,  and  arriving  at  the  space  between  the 
trapezius  and  mastoid  muscles,  it  becomes  weak  and 
cellular,  inferiorly  accompanying  the  great  vessels  be- 
neath the  clavicle,  and  superiorly  lost  on  the  branches 


of  the  cervical  plexus  of  nerves ;  at  the  superior  and 
lateral  parts  of  the  neck  it  sinks  deep,  behind  the  angle 
of  the  jaw,  to  which  it  adheres,  and  is  connected  to 
the  styloid  process  of  the  temporal  bone,  and  to  the 
stylo-maxillary  ligament ;  absorbent  glands,  the  lower 
part  of  the  parotid,  and  much  cellular  membrane  here 
lie  between  these  two  fasciae.  In  this  situation  collec- 
tions of  matter  often  form,  the  result  of  cynanche  paro- 
tidaea,  or  of  inflammation  of  some  of  the  lymphatic  glands : 
such  collections  are  productive  of  great  inconvenience, 
causing  such  swelling  and  tension  as  to  interfere  with 
the  motions  of  the  jaw,  and  with  the  act  of  deglutition. 
The  cervical  fasciae  bind  down  the  muscles  and  support 
the  vessels  and  glands  in  this  region  ;  at  the  lower  part 
of  the  neck  they  serve  to  protect  the  trachea  and  the  up- 
per part  of  the  thorax  from  the  pressure  of  the  atmos- 
phere during  inspiration.  Dissect  off  the  platysma  and 
superficial  fascia,  and  examine  the  subjacent  muscles. 

STERNO-CLEIDO  MASTOIDEUS,  long  and  flat,  placed 
at  the  anterior  and  lateral  part  of  the  neck,  arises  by  a 
strong  flat  tendon  with  fleshy  fibres  posterior  to  it, 
from  the  upper  and  anterior  part  of  the  first  bone  of  the 
sternum,  also  by  short  aponeurotic  and  fleshy  fibres 
from  the  upper  and  anterior  edge  of  the  sternal  third, 
sometimes  half  of  the  clavicle  ;  a  small  triangular  space 
separates  these  two  origins,  through  which  small  ves- 
sels and  some  cellular  membrane  pass  :  this  space  cor- 
responds to  the  sterno-clavicular  articulation. 

The  sternal  and  longer  portion  of  this  muscle  ascends 
obliquely  backwards  and  outwards,  and  overlaps  the 
clavicular,  which  ascends  vertically  ;  about  the  middle 
of  the  neck  they  are  intimately  joined,  and  are  inserted 
by  a  thin,  broad  aponeurosis  into  the  upper  part  of  the 
mastoid  process,  and  into  the  external  third  of  the  su- 
perior transverse  ridge  of  the  occipital  bone.  Use,  the 
sternal  portion  can  turn  the  face  and  head  towards  the 
opposite  side :  the  clavicular,  can  bend  the  head  and 
neck  to  its  own  side,  so  as  to  approximate  the  ear  and 
shoulder;  and  if  the  two  portions  of  the  muscle  on 
each  side  act  together,  they  will  move  the  head  down- 
wards and  forwards. 

If  the  muscles  on  the  back  of  the  neck  be  in  action, 
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so  as  to  fix  the  vertebrae  and  head,  then  these  muscles 
may  assist  in  still  further  extending  the  neck,  and  car- 
rying the  head  backwards  ;  this  appears  to  be  the  case 
in  tetanus.  This  muscle  is  coveied  by  the  integu- 
ments, platysma,  superficial  fascia,  external  jugular 
vein,  ascending  branches  of  the  cervical  plexus  of 
nerves,  and  by  a  small  portion  of  the  parotid  gland ; 
it  conceals  part  of  the  sternum  and  clavicle,  of  the 
sterno-hyoid-thyroid,  omo-hyoid,  and  digastric  muscles, 
also  the  lower  part  of  the  cervical  vessels  and  several 
glands  ;  the  spinal  accessory  nerve  perforates  this  mus- 
cle a  little  above  its  centre,  and  near  its  posterior  sur- 
face ;  this  nerve  is  a  division  of  the  eighth  pair,  it  dis- 
tributes small  branches  to  the  mastoid  and  trapezius 
muscles,  and  joins  freely  with  the  cervical  plexus :  the 
spinal  accessory  does  not  always  perforate,  but  sometimes 
passes  posterior  to  the  mastoid  muscle. 

The  student  may  remark  that  the  two  sterno-mastoid 
muscles  bound  a  large  triangular  space  situated  on  the 
fore  part  of  the  neck,  the  apex  at  the  sternum,  the  base 
at  the  jaw;  this  is  divided  by  the  mesial  line  into  two 
lateral  portions,  which  are  named  the  anterior  lateral 
triangles  of  the  neck. 

Between  the  mastoid  and  the  trapezius  muscle  also, 
on  each  side,  a  large  triangular  space  is  enclosed,  the 
base  formed  by  the  clavicle,  the  apex  by  the  mastoid 
process  ;  this  space  is  called  the  posterior  lateral  trian- 
gle of  the  neck.  Both  these  triangular  regions  may  be 
observed  to  be  subdivided  into  two  by  the  omo-hyoid 
muscle,  which  crosses  the  neck  obliquely  from  the 
shoulder  to  the  os-hyoides.  Thus  on  each  side  of  the 
middle  line  four  triangular  spaces  may  be  noticed,  prin- 
cipally formed  by  the  trapezius,  sterno-mastoid,  and 
omo-hyoid  muscles ;  these  triangles  are  distinguished 
by  the  terms —  1.  posterior  inferior :  2.  posterior  supe- 
rior :  3.  anterior  inferior ;  and  4.  anterior  superior. 

The  student  should  examine  each  of  these  regions, 
and  consider  the  parts  situated  in  each.  These  spaces 
can  be  ascertained  during  life,  and  therefore  an  accu- 
rate knowledge  of  the  contents  of  each  may  be  of  prac- 
tical importance.  1 .  The  posterior  inferior  triangle  is 
that  small  space  behind  the  clavicular  portion  of  the 


mastoid  muscle,  between  the  clavicle  and  posterior  belly 
of  the  omo-hyoid  muscle ;  in  this  space  we  find  the 
subclavian  artery,  vein,  and  brachial  plexus  of  nerves; 
it  is  here  that  the  operation  of  tying  the  subclavian 
-artery,  in  case  of  axillary  aneurism,  is  recommended  to 
be  performed.  2.  The  posterior  superior  triangle  is 
above  the  omo-hyoid  and  between  the  mastoid  and 
trapezius  muscles ;  it  contains  the  cervical  plexus  of 
nerves,  several  lymphatic  glands,  and  a  great  quantity 
of  cellular  membrane.  3.  The  anterior  inferior  trian- 
gle is  aboye  the  sternal  third  of  the  clavicle  between 
the  median  line  and  anterior  belly  of  the  omo-hyoid; 
this  space  contains  the  carotid  artery,  jugular  vein,  and 
accompanying  nerves,  covered  by  the  sterno-mastoid, 
hyoid,  and  thyroid  muscles.  4.  T\\e  anterior  superior 
triangle  is  between  the  sterno-mastoid  and  anterior 
belly  of  the  omo-hyoid  muscles  ;  the  apex  is  formed  by 
the  decussation  of  these  muscles,  and  is  opposite  the 
cricoid  cartilage ;  the  base  is,  superiorly,  marked  by 
the  digastric  muscle  and  lingual  nerve ; — this  space  also 
contains  the  great  vessels  and  nerves  which  here  how- 
ever are  only  superficially  covered,  so  that  in  this  situ- 
ation the  operation  of  tying  the  carotid  artery  can  be 
more  easily  effected.  Divide  the  sterno-mastoid  mus- 
cle about  its  centre,  and  reflect  each  portion  towards 
its  attachment ;  at  the  lower  part  of  the  neck,  behind 
and  between  the  sterno-mastoid  muscles,  are  seen  the 
following : 

STERNO-HYOIDEUS  is  long,  flat  and  thin,  arises  from 
the  posterior  surface  of  the  first  bone  of  the  sternum, 
cartilage  of  the  first  rib,  sternal  end  of  the  clavicle,  and 
sterno-clavicular  capsule ;  ascends  obliquely  in  wards,  ap- 
proximating its  fellow  above,  and  is  inserted  into  the 
lower  border  of  the  body  of  the  os  hyoides.  Use,  to 
depress  the  os  hyoides,  pharynx  and  larynx.  This  mus- 
cle is  covered  by  the  sternum  and  clavicle,  by  the 
sterno-mastoid  and  integuments  ;  it  lies  on  the  sterno- 
thyroid,  crico-thyroid,  and  thyro-hyoid  muscles,  and 
on  the  thyroid  gland  and  its  vessels  ;  a  tendinous  line 
often  intersects  it  about  its  centre.  Cut  this  muscle 
across  and  reflect  each  portion  towards  its  attachments, 
and  we  see  the  following  pair  of  muscles  : 


STERNO-THYROIDEUS  is  broader  and  shorter  than 
the  last,  arises  from  the  posterior  surface  of  the  ster- 
num and  cartilage  of  the  second  rib,  ascends  obliquely 
outwards,  and  is  inserted  into  the  oblique  line  on  the  ala 
of  the  thyroid  cartilage.  Use,  to  depress  the  larynx. 
This  muscle  is  covered  by  the  sterno-mastoid  and 
hyoid  muscles,  and  by  the  skin ;  it  conceals  the  vena 
innominata  and  carotid  artery,  the  thyroid  gland,  and 
the  trachea ;  between  it  and  the  latter  there  is  a  consi- 
derable quantity  of  cellular  membrane  which  contains 
several  veins  (inferior  thyroid  v.).  Several  filaments  of 
the  descendens  noni  nerve  are  distributed  to  this  and 
to  the  former  muscle.  It  is  between  the  sterno-thyroid 
muscles  that  the  operation  of  tracheotomy  is  performed 
while  that  of  laryngotomy  is  between  the  sterno-hyoid 
muscles  and  between  the  thyroid  and  cricoid  cartilages. 

OMO-HyoiDEUsislong,  slender,  and  digastric,  arises 
broad  and  fleshy  from  the  superior  costa  of  the  scapula 
behind  its  semilunar  notch,  from  the  ligament  covering 
that  notch,  sometimes  from  the  base  of  the  coracoid 
process,  and  sometimes  also  from  the  acromial  end  of 
the  clavicle;  it  ascends  obliquely  forwards  a  little 
above  the  clavicle,  passes  beneath  the  sterno-mastoid 
muscle,  where  it  is  generally  tendinous,  except  in  the 
very  young  subject;  becoming  again  fleshy,  it  ascends 
nearly  vertical  along  the  outer  side  of  the  sterno- 
hyoid,  and  is  inserted  fleshy  into  the  lower  border 
of  the  os  hyoides  at  the  junction  of  the  body  and 
cornu.  Use,  (the  muscle  of  one  side  cannot  act  in- 
dependent of  the  other,)  both  draw  the  os  hyoides, 
pharynx,  and  larynx,  downwards  and  backwards,  and  in 
deglutition  serve  to  urge  the  food  into  the  oesophagus. 
The  origin  of  this  muscle  is  concealed  by  the  trapezius; 
it  lies  anterior  to  the  insertion  of  the  levator  anguli 
scapulae,  and  between  the  serratus  magnus  and  supra- 
spinatus  muscle :  the  posterior  belly  is  covered  only 
by  the  integuments  and  fascia,  and  divides  the  great 
posterior  lateral  triangle  of  the  neck  into  an  inferior 
and  superior  part,  as  was  before  mentioned ;  this  por- 
tion of  the  omo-hyoid  can  frequently  be  distinguished 
in  the  living  neck.  The  tendon  crosses  the  carotid 
artery  and  jugular  vein,  and  is  covered  by  the  sterno- 


mastoid,  which  can  thus  move  more  easily  on  this 
structure.  The  anterior  belly  and  insertion  are  co- 
vered by  the  integuments  and  fascia,  and  this  portion 
of  the  muscle  divides  the  anterior  lateral  triangle  of  the 
neck  into  an  inferior  and  superior  part.  The  omo- 
hyoid  crosses  over  the  scaleni  muscles,  the  brachial 
plexus,  phrenic,  pneumo-gastric  and  sympathetic  nerves, 
the  carotid  artery,  and  jugular  vein. 

Beneath  the  three  last  described  muscles,  and  lying 
on  the  trachea  and  sides  of  the  larynx,  is  a  large,  soft, 
red  mass  of  a  crescentic  shape,  the  concavity  directed 
upwards ;  this  is  the  thyroid  gland ;  it  is  in  general 
larger  in  the  child  than  in  the  adult  or  old,  and  in  the 
female  than  in  the  male ;  its  size,  however,  varies  con- 
siderably in  different  individuals  even  of  the  same  sex 
and  age.  It  consists  of  two  large  pyramidal  portions, 
called  lateral  lobes ,  connected  together  by  a  narrow 
slip,  the  middle  lobe  ;  this  is  thin  and  flat,  and  closely 
connected  to  the  second,  third,  and  fourth  rings  of  the 
trachea  ;  the  lateral  lobes  are  plump  and  convex,  large 
below,  pointed  above,  placed  by  the  side  of  the  trachea 
and  larynx,  and  extending  as  high  as  the  ala  of  the  thy- 
roid cartilage  ;  the  left  lateral  lobe  rests  on  the  oeso- 
phagus, and  both  right  and  left  overlap  the  carotid 
artery,  inferior  thyroid  vessels,  and  recurrent  nerve ; 
they  are  covered  by  the  sterno-mastoid,  hyoid,  thyroid, 
and  omo-hyoid  muscles,  by  the  platysma  and  skin  ; 
they  lie  on  the  side  of  the  trachea  and  larynx,  on  the 
crico-thyroid  and  inferior  constrictor  of  the  pharynx. 
This  organ  is  soft  and  spongy,  the  cells  contain  a  yel- 
low, serous,  sometimes  an  oily  fluid  ;  it  has  no  excre- 
tory duct,  although  it  is  supplied  by  four  large  arteries ; 
several  veins,  however,  issue  from  it,  particularly  from 
its  inferior  part.  The  middle  lobe  is  sometimes  defi- 
cient ;  in  some  cases  it  passes  behind  the  oesophagus, 
or  between  this  tube  and  the  trachea,  a  circumstance 
which  might  be  productive  of  great  inconvenience,  and 
even  danger,  in  the  event  of  bronchocele  (chronic  en- 
largement of  this  gland)  occurring  in  one  in  whom  this 
malformation  existed.  A  narrow  slip  is  often  seen  to 
ascend  from  the  middle  lobe  as  high  as  the  os  hyoides. 
In  the  infant  the  lower  part  of  the  thyroid  is  connected 
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the  thymus  gland.     The  use  of  this  organ  is  not  fully 
certained.     Next  dissect  the  muscles  at  the  upper  part 


to 

ascertained, 
of  the  neck. 

DIGASTRICUS,  placed  at  the  lateral  and  anterior  part 
of  the  neck,  thick  and  fleshy  at  each  extremity,  round 
and  tendinous  in  the  centre,  arises  from  a  groove  in  the 
temporal  bone,  internal  to  the  mastoid  process,  descends 
obliquely  forwards  and  inwards,  ends  in  a  round  ten- 
don which  perforates  the  stylo-hyoid  muscle,  and  is 
connected  to  the  cornu  of  the  os  hyoides  by  a  dense 
fascia,  sometimes  by  a  tendinous  ring  like  a  pully  :  the 
tendon  is  then  reflected  upwards  and  forwards,  and 
soon  ends  in  the  anterior  fleshy  belly,  which  continu- 
ing forwards  and  inwards,  is  inserted  into  a  rough  de- 
pression on  the  inner  side  of  the  base  of  the  jaw,  close 
to  the  symphysis.  Use,  to  depress  the  lower  jaw,  and 
when  the  mouth  is  closed,  to  elevate  the  os  hyoides, 
tongue  and  larynx  ;  the  posterior  belly  can  also  draw 
these  backwards  and  upwards,  and  the  anterior  up- 
wards and  forwards,  so  that  this  muscle  can  exert  great 
influence  in  deglutition ;  it  can  also  draw  the  head 
backwards,  if  the  chin  be  fixed.  The  digastric  is 
covered  posteriorly  by  the  sterno-mastoid  and  splenius, 
and  by  a  portion  of  the  parotid,  more  anteriorly  by  a 
few  fibres  of  the  stylo-hyoideus  and  a  small  part  of  the 
submaxillary  gland,  by  the  cervical  fascia,  platysma  and 
skin :  it  passes  across  the  styloid  muscles,  the  external 
and  internal  carotid  arteries,  the  8th,  9th  and  sympa- 
thetic nerves ;  also  the  origin  of  the  hyo-glossus  and 
insertion  of  the  mylo-hyoid.  In  the  position  in  which 
the  subject  is  placed  during  this  dissection,  this  muscle 
forms  the  inferior  or  convex  border  of  a  semicircular 
space,  the  superior  straight  edge  of  which  is  marked 
by  the  side  of  the  maxilla,  and  by  a  line  continued 
from  its  angle  to  the  mastoid  process  :  this  digastric 
space  is  divided  by  the  stylo-maxillary  ligament  into  a 
posterior  and  anterior  part.  The  posterior  smaller  one 
contains  the  parotid  gland,  the  carotid  artery,  and  7th 
pair  of  nerves ;  and  deeper  than  these,  the  styloid  process 
and  origin  of  the  styloid  muscles,  also  the  internal-caro- 
tid, jugular  vein,  and  8th,  9th,  and  sympathetic  nerves. 
The  anterior  division  of  the  digastric  space  contains 
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the  submaxillary  gland,  the  facial  and  lingual  arteries; 
the  9th  and  gustatory  nerves,  several  small  muscles, 
which  connect  the  tongue  and  os  hyoides  to  the  chin, 
also  the  sublingual  gland,  which  cannot  be  seen  in  the 
present  stage  of  the  dissection.  The  student  should  ex- 
amine the  connexions  of  the  submaxillary  gland  before 
he  dissects  the  muscles  in  this  region. 

The  submaxillary  is  the  second  of  the  salivary  glands, 
of  an  oval  form  and  pale  colour,  surrounded  by  cellu- 
lar membrane  and  several  absorbent  glands,  covered 
by  the  skin,  platysma  and  fascia,  bounded  posteriorly 
by  the  digastric  tendon,  externally  by  the  internal 
pterygoid  muscle  and  stylo-maxillary  ligament ;  ante- 
riorly by  the  side  of  the  maxilla,  and  internally  by  the 
anterior  belly  of  the  digastric ;  it  rests  on  the  mylo- 
stylo-hyoid  and  hyo-glossus  muscles  ;  a  small  process 
of  the  gland  accompanies  its  excretory  duct,  turns 
round  the  posterior  edge  of  that  muscle,  and  lies  be- 
tween its  upper  surface  and  the  membrane  of  the 
mouth;  this  process  frequently  joins  the  sublingual 
gland.  The  facial  artery  and  vein  pass  through  a 
deep  groove  in  this  gland.  The  duct  of  this  gland  is 
called  JFhartonian  duct,  it  arises  by  numerous  fine  ra- 
dicles from  tbe  lobules  of  the  gland,  leaves  it  at  its  outer 
end,  winds  above  the  mylo-hyoid  muscle,  and  runs  for- 
wards and  inwards  towards  the  frsenum  linguae,  by  the 
side  of  which  it  opens  into  the  mouth;  the  orifice  can 
be  distinctly  seen  in  a  prominent  papilla,  which  appears 
when  the  anterior  part  of  the  tongue  is  raised :  this 
duct  is  about  two  inches  and  a  half  long,  is  thin  and 
transparent,  its  coats  are  weaker,  but  its  caliber  is 
larger  than  in  Steno's  duct :  the  gustatory  nerve  accom- 
panies this  duct,  at  first  superior  but  afterwards  inferior 
to  it.  Detach  this  gland  from  the  mylo-hyoid,  turn 
it  outwards,  leaving  the  duct  and  deep  process  to  be 
further  examined  afterwards ;  separate  the  anterior  belly 
of  the  digastric  from  the  chin,  and  we  see  the  following 
muscle. 

MYLO-HYOIDEUS,  triangular,  arises  from  the  oblique 
line  (the  myloid  ridge,)  on  the  inner  surface  of  the  side 
of  the  maxilla,  which  line  descends  obliquely  from  be- 
neath the  last  molar  tooth  towards  the  chin ;  the  fibres 
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descend  obliquely  inwards  and  backwards  to  the  mesial 
line,  and  are  inserted  into  the  base  of  the  os  hyoides, 
and  along  with  its  fellow,  into  a  middle  tendinous  line 
between  that  bone  and  the  chin.  Use,  to  elevate  the 
os  hyoides  and  tongue,  so  as  to  press  the  latter  against 
the  palate.  This  muscle  was  covered  by  the  gland, 
and  by  the  digastric  ;  it  lies  on  the  hyo-glossus,  stylo- 
glossus,  and  genio-hyoid  muscles,  and  conceals  the 
whartonian  duct,  the  lingual  and  gustatory  nerves  and 
sublingual  gland.  Detach  this  muscle  from  the  os 
hyoides  and  from  its  fellow  ;  in  the  middle  line  we  shall 
then  see  the  following  pair. 

GENIO-HYOIDEUS,  short  and  round,  arises  by  a  small 
tendon  on  the  inner  side  of  the  chin,  above  the  digastric, 
descends  obliquely  backwards,  and  is  insertedbioad  and 
fleshy  into  the  base  of  the  os  hyoides.  Use,  to  draw 
the  os  hyoides  upwards  and  forwards,  to  push  the 
tongue  against  the  incisor  teeth,  or  protrude  it  from  the 
mouth :  this  pair  of  muscles  lie  superior  to  the  digastric 
and  mylo-hyoid,  and  inferior  to  the  genio-hyo-glossus. 
Reflect  the  genio  and  mylo-hyoid  muscles  towards  the 
lower  jaw,  we  thus  expose  superiorly  the  membrane  of 
the  mouth,  with  the  sublingual  gland  attached  to  it, 
close  to  which  is  the  gustatory  nerve ;  inferior  to  this 
the  Whartonian  duct  is  seen,  and  nearer  to  the  os  hyoi- 
des is  the  lingual  nerve,  from  which  a  plexus  extends  to 
the  gustatory ;  the  hyo  and  genio-hyo-glossi,  and  the 
three  styloid  muscles  are  also  now  exposed.  The  sub- 
lingual  is  the  third  and  smallest  of  the  salivary  glands, 
oblong,  placed  beneath  the  anterior  and  lateral  part  of 
the  tongue,  covered  superiorly  by  the  mucous  membrane, 
to  which  it  adheres,  and  resting  inferiorly  on  the  mylo- 
hyoid,  is  in  contact,  internally,  with  the  genio-glossus, 
and  is  connected  externally  to  the  deep  process  of 
the  submaxillary  gland.  This  gland  opens  by  several 
small  ducts,  some  of  which  join  the  Whartonian  canal, 
others  perforate  the  mucous  membrane  of  the  mouth, 
between  the  tongae  and  inferior  canine,  and  bicuspis 
teeth  by  small  openings,  which  may  be  observed  on  a 
sort  of  crest  or  fold  of  the  mucous  membrane  in  this 
situation.  The  three  salivary  glands,  though  generally 
separated  from  each  other,  yet  are  in  some  cases  so 
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joined  together  as  to  resemble  one  irregular  glandular 
mass,  the  parotid  being  united  to  the  submaxillary 
behind  the  angle  of  the  jaw,  and  the  latter  being 
connected  to  the  sublingual  around  the  mylo-hyoid 
muscle. 

HYO-GLOSSUS  is  flat  and  thin,  arises  from  the  cornu 
and  part  of  the  body  of  the  os  hyoides,  ascends  a  little 
outwards,  inserted  into  the  side  of  the  tongue.  Use,  to 
render  the  dorsum  of  the  tongue  convex  by  depressing 
its  side ;  it  may  also  elevate  the  os  hyoides  and  base  of 
the  tongue.  This  muscle  is  covered  by  the  mylo-hyoid 
in  part,  and  by  the  sublingual  gland  and  lingual  nerve; 
it  lies  on  the  middle  constrictor  of  the  pharynx,  the  lin- 
gual artery,  and  the  substance  of  the  tongue. 

GENIO-HYO-GLOSSUS  is  triangular,  arises  by  a  small 
tendon  from  an  eminence  inside  the  chin,  beneath  the 
fraenum  linguae ;  thence  the  fibres  radiate,  the  superior 
ascend  and  turn  forwards  towards  the  tip  of  the  tongue, 
the  middle  also  ascend,  some  inclining  forwards,  others 
backwards ;  the  inferior  and  posterior  pass  backwards 
and  downwards  to  the  base  of  the  os  hyoides. — Inserted 
into  the  mesial  line  of  the  tongue  from  the  apex  to  the 
base,  and  into  the  body  and  lesser  cornu  of  the  os  hy- 
oides. Use,  the  posterior  fibres  can  draw  the  os  hy- 
oides towards  the  chin  and  push  the  tongue  forwards, 
the  anterior  can  draw  back  the  tongue,  and  bend  its  tip 
down  towards  the  fraenum,  the  middle  portion  can  de- 
press the  middle  of  the  tongue  and  make  it  concave 
from  side  to  side ;  it  can  also  draw  it  forwards  so  as  to 
enlarge  the  opening  of  the  fauces.  This  muscle  is  there- 
fore used  in  mastication  and  deglutition,  also  in  the  arti- 
culation of  several  letters. 

The  several  muscles  last  described  cover  this  muscle 
externally ;  internally  it  is  in  contact  with  its  fellow. 

LINGUALIS  is  a  fasciculus  of  fibres  taking  a  longitu- 
dinal course  on  the  inferior  surface  of  the  tongue  from 
the  base  to  the  apex,  and  intermixing  with  the  mus- 
cles on  either  side,  so  that  it  appears  as  being  derived 
from  these  rather  than  as  a  distinct  muscle ;  the  fibres 
are  attached  through  their  whole  length,  and  are  mixed 
with  a  soft  fatty  substance ;  anteriorly  they  are  broader 
and  more  distinct;  they  are  situated  between  the 
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genio-hyo-glossus  internally,  and  the  hyo  and  stylo- 
glossi  externally.  Use,  to  shorten  the  tongue,  and 
bend  the  tip  downwards  and  to  one  side.  External 
to  the  muscles  now  described,  we  see  the  three  styloid 
muscles. 

STYLO-HYOIDEUS  arises  from  the  outer  side  of  the 
styloid  process  near  its  base,  descends  obliquely  for- 
wards parallel  to  the  posterior  belly  of  the  digastric, 
whose  tendon  generally  perforates  this  muscle,  inserted 
into  the  cornu  and  body  of  the  os  hyoides  and  into  the 
fascia,  which  connects  the  digastric  tendon  to  this  bone. 
Use,  to  co-operate  with  the  posterior  part  of  the  digas- 
tric, in  raising  and  drawing  back  the  os  hyoides  and 
tongue.  This  muscle  is  nearly  superficial,  but  at  first 
is  covered  by  the  parotid  j  the  digastric  lies  to  its  ex- 
ternal side,  and  the  external  carotid  artery  to  its  in- 
ternal :  this  vessel  is  posterior  to  the  lower  part  of  the 
muscle,  but  anterior  to  its  origin ;  a  ligament  often  ac- 
companies the  stylo-hyoid  muscle,  from  the  styloid 
process  to  the  cornu  of  the  os  hyoides ;  it  is  named  the 
stylo-hyoid  ligament,  and  is  sometimes  ossified.  Raise 
the  digastric  and  stylo-hyoid,  and  we  see  the  remaining 
styloid  muscles. 

STYLO-GLOSSUS  arises  tendinous  and  narrow  from 
the  styloid  process  near  its  point,  and  from  the  stylo- 
maxillary  ligament ;  descends  obliquely  forwards  and 
inwards,  and  is  inserted  into  the  side  of  the  tongue:  its 
fibres  overlap  and  unite  with  those  of  thehyo-glossus, 
and  can  be  traced  as  far  as  the  tip. —  Use,  to  draw  the 
tongue  backwards,  and  to  one  side,  and  to  raise  the  tip 
behind  the  upper  incisor  teeth.  It  is  covered  by  the  sub- 
maxillary  and  lingual  glands,  by  the  gustatory  nerve  and 
mucous  membrane. 

STYLO-PHARYNGEUS,  long  and  narrow,  arises  from 
the  back  part  of  the  root  of  the  styloid  process,  de- 
scends inwards  and  backwards,  passes  between  the  su- 
perior and  middle  constrictors  of  the  pharynx,  with 
which  it  mixes ;  is  inserted  with  these  into  the  side  of 
the  pharynx,  also  into  the  cornu  of  theos  hyoides  and 
thyroid  cartilage.  Use,  to  elevate,  dilate,  and  draw 
forward  the  pharynx,  so  as  to  receive  the  food  from  the 
tongue.  It  is  covered  by  the  stylo-hyoid,  middle  con- 
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stricter  and  external  carotid,  and  it  lies  on  the  superior 
constrictor,  internal  carotid,  sympathetic  and  par  vagum  \ 
the  glosso-pharyngeal  nerve  winds  round  it. 


SECTION  II. 

DISSECTION      OP     THE     VESSELS     AND     NERVES      OF     THE 
NECK. 

THE  arteries  which  are  met  with  in  dissecting  the 
neck  are  the  carotid  and  subclavian  of  each  side,  and 
their  several  branches  ;  the  veins  are  the  external  and 
internal  jugular  and  subclavian ;  the  nerves  are  the 
gustatory  branch  of  the  5th,  the  8th,  and  the  9th  pair, 
the  sympathetic  and  the  anterior  branches  of  the  eight 
cervical  and  first  dorsal  spinal  nerves.  The  right  caro- 
tid artery  arises  from  the  arteria  innominata,  behind 
the  right  sterno-clavicular  articulation ;  the  left  carotid 
arises  from  the  upper  part  of  the  arch  of  the  aorta ; 
in  other  respects  these  arteries  are  similar ;  both  as- 
cend by  the  side  of  the  trachea  and  larynx,  surrounded 
by  a  sheath  of  cellular  membrane,  on  the  fore  part  of 
which  are  seen  the  branches  of  the  descendens  noni 
nerve ;  behind  the  sheath  lies  the  sympathetic,  and 
within  it  are  the  jugular  veins,  lying  to  the  outside  of 
the  artery  and  the  par  vagum  nerve,  between,  and  ra- 
ther behind  both  these  vessels ;  opposite  the  os  hyoides 
each  carotid  divides  into  two  branches,  viz.  the  internal 
and  external ;  the  internal  carotid  artery  is  the  larger 
branch,  lies  deeper  in  the  neck,  and  more  external ;  it 
ascends  along  the  fore  part  of  the  transverse  processes 
of  the  vertebrae  to  the  base  of  the  cranium,  enters  this 
cavity,  through  the  foramen  caroticum  in  the  temporal 
bone,  and  is  distributed  to  the  brain.  The  external 
carotid  artery  ascends  towards  the  parotid  gland,  being 
crossed  by  the  digastric  and  stylo-hyoid  muscles,  and 
by  the  lingual  and  portio  dura  nerves  ;  in  this  course  it 
gives  off  several  branches,  viz.  the  superior  thyroid,  lin- 
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gual,  labial  or  facial,  auricular,  occipital,  pharyngeal, 
transverse  facial,  internal  maxillary,  and  temporal. 

T'he  subclavian  arteries  are  situated  at  the  inferior 
and  lateral  part  of  the  neck ;  the  right  arises  from  the 
arteria  innominata,  the  left  from,  the  posterior  part  of  the 
arch  of  the  aorta ;  each  subclavian  artery  passes  up- 
wards and  outwards  to  the  anterior  scalenus,  behind 
which  it  passes ;  it  then  turns  downwards  and  outwards 
behind  the  clavicle,  and  over  the  first  rib  into  the  axilla; 
the  difference  in  the  origin  causes  an  important  differ- 
ence in  the  situation  and  connexions  of  the  right  and 
left  subclavian  in  the  early  part  of  their  course,  the 
right  being  shorter  and  nearly  transverse,  lies  higher'in 
the  neck,  and  more  superficial  than  the  left,  which  arises 
deep  in  the  thorax,  out  of  which  it  ascends  perpendi- 
cularly before  it  turns  outwards  to  pass  between  the 
scaleni ;  after  this  point,  these  vessels  are  similar  in 
every  respect ;  each  gives  off  the  following  branches,  viz. 
arteria  vertebralis,  mammaria  interna,  axis  thyroidea, 
cervicalis  profunda,  and  intercostalis  superior. 

The  external  jugular  vein  has  been  already  noticed ; 
the  internal  jugular  vein  of  each  side  commences  at  the 
termination  of  the  lateral  sinus  in  the  foramen  lacerum 
posterius,  descends  along  the  outer  side,  first,  of  the 
internal,  and  afterwards  of  the  common  carotid  artery, 
and  at  the  inferior  part  of  the  neck  joins  the  subclaman 
vein,  which  returns  the  blood  from  the  upper  extremity, 
and  accompanies  the  subclavian  artery ;  the  junction  of 
each  jugular  and  subclavian,  which  is  posterior  to  the 
sternal  end  of  each  clavicle,  forms  the  right  and  left 
venae  innominatse;  these  veins  enter  the  chest,  and 
uniting,  commence  the  superior  vena  cava,  as  will  be 
seen  in  the  dissection  of  the  thorax. — For  the  more 
particular  description  of  the  vessels  of  the  neck,  see  the 
anatomy  of  the  vascular  system. 

The  gustatory  nerve  is  the  principal  branch  of  the 
inferior  maxillary,  or  third  division  of  the  fifth  pair ;  it 
is  seen,  on  dividing  the  mylo-hyoid,  taking  an  arched 
course  parallel  to  the  stylo-glossus  muscle,  from  within 
the  angle  of  the  jaw  towards  the  tip  and  side  of  the 
tongue ;  it  accompanies  the  Whartonian  duct,  and  rises 
above  the  sublingual  gland,  between  it  and  the  tongue; 
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it  gives  branches  to  the  submaxillary  and  sublingual 
glands,  and  terminates  in  fine  filaments,  which  are  lost 
in  the  papillae  beneath  the  mucous  membrane,  covering 
the  sides  and  tip  of  the  tongue.  The  chorda  tympani 
joins  it  near  the  condyle,  and  parts  from  it  opposite  the 
angle  of  the  lower  maxilla ;  this  delicate  nerve  then 
swells  into  a  small  ganglion,  whose  branches  pass  into 
the  submaxillary  gland.  The  eighth  pair  of  nerves  leave 
the  cranium  by  the  foramen  lacerum  posterius,  anterior 
to  the  jugular  vein;  it  immediately  separates  into  its 
three  portions,  the  internal  or  glosso-pharyngeal,  the 
external  or  spinal  accessory,  and  the  middle  or  par 
vagum.  The  glosso-pharyngeal  is  connected  to  the 
stylo-pharyngeus  muscle,  its  name  denotes  its  destina- 
tion ;  the  arch  which  it  forms,  as  it  runs  to  the  base  of 
the  tongue,  is  inferior  to  and  deeper  in  the  neck  than 
the  gustatory  nerve.  The  spinal  accessory  nerve  sepa- 
rates from  the  par  vagum,  and  in  general  winds  round 
behind  the  internal  jugular  vein,  perforates  the  sterno- 
mastoid  muscle,  as  was  before  mentioned,  and  distri- 
butes its  branches  to  it  and  to  the  trapezius ;  several  of 
these  also  communicate  with  the  cervical  plexus,  and 
descend  to  the  acromion.  The  par  vagum  orpneumo- 
gastric,  descends  along  the  neck,  between,  and  rather 
behind  the  carotid  artery  and  jugular  vein,  and  enclosed 
in  their  sheath ;  it  then  passes  through  the  thorax,  and 
terminates  on  the  stomach.  The  cervical  portion  only 
of  this  nerve  is  to  be  observed  at  present :  from  it  arise 
several  branches,  viz.  communicating  branches  to  join 
the  sympathetic  and  lingual ;  pharyngeal  branches  to 
the  side  of  the  pharynx ;  superior  laryngeal  nerve, 
which  takes  an  arched  course  behind  the  great  vessels 
to  the  thyroid  cartilage,  and  is  distributed  to  the  upper 
part  of  the  larynx ;  and  small  cardiac  branches,  which 
join  similarly  named  branches  of  the  sympathetic  nerve. 
At  the  inferior  part  of  the  neck,  on  each  side  of  the 
trachea,  a  large  nerve,  the  inferior  laryngeal  or  recur- 
rent nerve,  is  seen ;  this  is  also  a  branch  of  the  par 
vagum.  On  the  right  side,  this  nerve  arises  at  the 
lower  part  of  the  neck,  turns  round  the  subclavian  ar- 
tery, and  passing  behind  it  and  the  carotid,  pursues  its 
course  upwards  and  inwards  behind  the  thyroid  gland, 
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to  the  lower  and  back  part  of  the  larynx  ;  on  the  left 
side  the  recurrent  nerve  arises  in  the  thorax,  opposite 
the  lower  part  of  the  arch  of  the  aorta,  under  which  it 
passes,  and  then  attaching  itself  to  the  fore  part  of  the 
cfisophagus,  ascends  to  the  larynx,  to  the  muscles  of 
which  it  is  distributed  like  that  of  the  opposite  side. 
At  the  inferior  part  of  the  neck  the  eighth  pair  of 
nerves  enter  the  thorax ;  that  of  the  right  side  passes 
anterior  to  the  subclavian  artery,  crossing  it  at  a 
right  angle ;  that  of  the  left  side  descends  anterior  but 
parallel  to  the  left  subclavian  artery.  The  ninth  pair, 
or  lingual  nerve,  leaves  the  cranium  by  the  anterior 
condyloid  hole  in  the  occipital  bone,  descends  forwards 
and  inwards,  nearly  parallel  to  the  digastric  muscle, 
and  is  distributed  to  the  muscles  of  the  tongue ;  the 
arch  which  the  course  of  this  nerve  describes  is  parallel, 
but  inferior  to  that  of  the  gustatory.  From  the  con- 
vexity of  this  arch  a  long  branch  arises,  the  descendens 
noni ;  this  descends  along  the  fore  part  of  the  sheath 
of  the  carotid  artery,  communicates  with  the  2nd  and  3d 
cervical  nerves  about  the  middle  of  the  neck,  and  is 
distributed  to  the  sterno-hyoid  and  thyroid  muscles : 
in  some  cases  this  nerve  descends  within  the  sheath 
behind  the  vein.  The  sympathetic  nerve  may  be  found 
descending  along  the  vertebrae  posterior  to  the  carotid 
artery :  this  nerve  commences  at  the  base  of  the  cra- 
nium in  a  long,  oval,  red  swelling,  the  superior  cervical 
ganglion,  which  extends  as  low  as  the  third  cervical 
vertebra ;  from  this  the  nerve  becoming  very  small,  de- 
scends almost  vertically,  and  in  general  opposite  the 
fifth  cervical  vertebra,  it  forms  a  second  swelling,  called 
the  middle  cervical  ganglion ;  from  this,  the  small  ner- 
vous cord  continues  its  course  down  the  neck,  and 
opposite  the  7th  cervical  vertebra  and  the  neck  of  the 
first  rib,  it  expands  into  a  large  irregular  swelling,  the 
inferior  cervical  ganglion,  from  the  lower  part  of  which 
the  nerve  descends  into  the  thorax.  (For  the  particu- 
lar description  of  the  branches  of  the  sympathetic,  as 
well  as  of  the  cerebral  nerves,  met  with  in  the  dissec- 
tion of  the  neck,  see  the  Anatomy  of  the  Nervous  Sys- 
tem.) On  the  side  of  the  neck  are  seen  numerous 
branches  of  the  cervical  spinal  nerves ;  there  are  eight 
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pair  ofcercical  nerves;  the  1st,  or  sub-occipital,  is  very 
small ;  the  8th  is  very  large ;  the  1st  leaves  the  spinal 
canal  between  the  occipital  bone  and  the  atlas ;  and  the 
8th  between  the  last  cervical  and  first  dorsal  vertebra : 
these  cervical  nerves  all  divide  into  a  posterior  and  an- 
terior branch,  the  former  are  distributed  to  the  muscles 
and  integuments  on  the  back  of  the  neck ;  the  anterior 
branches  of  the  1st,  2d,  3d,  and  4th,  communicate  with 
each  other,  and  give  origin  to  several  branches,  which 
again  unite  with  each  other,  and  constitute  the  cervical 
plexus ;  this  plexus  is  between  the  mastoid  and  trape- 
zius  muscles ;  it  sends  off  several  branches,  which  are 
entangled  with  much  cellular  membrane  and  several 
absorbent  glands ;  the  anterior  branches  of  the  four 
inferior  cervical  nerves  with  that  of  the  first  dorsal, 
unite  and  form  the  brachial plexus ;  this  is  situated  at 
the  lateral  and  inferior  part  of  the  neck,  and  accompa- 
nies the  subclavian  artery  beneath  the  clavicle  into  the 
axilla,,  in  which  region  the  plexus  divides  into  several 
branches  to  supply  the  upper  extremity  and  the  mus- 
cles on  the  parietes  of  the  thorax.  In  the  inferior  and 
lateral  part  of  the  neck,  on  each  side,  the  phrenic  nerve 
is  also  seen  ;  this  arises  by  several  fine  filaments  from 
the  3d,  4th,  and  fifth  cervical  nerves  ;  the  phrenic  nerve 
descends  obliquely  inwards  along  the  anterior  scalenus 
muscle,  enters  the  thorax  between  the  subclavian  vein 
and  artery,  and  is  distributed  to  the  diaphragm.  Pre- 
vious to  examining  the  deep  muscles  of  the  neck,  the 
student  should  study  the  anatomy  of  the  mouth,  pharynx, 
and  larynx. 


SECTION  III. 

DISSECTION      OF     THE      MOUTH,     PHARYNX,     AND 
LARYNX. 

THE  cavity  of  the  mouth  may  be  exposed  by  divid- 
ing the  commissure  of  the  lips  and  the  cheek  of  one 
side,  and  removing  a  small  portion  of  the  side  of  the 
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lower  jaw ;  draw  forward  the  tongue  with  a  tenaculum, 
and  cleanse  the  parts  very  well.     The  mouth  is  bounded 
anteriorly  by  the  lips,  superiorly  by  the  hard  and  soft 
palate,  laterally  by  the  cheeks,  inferiorly  by  the  tongue, 
and  mucous  membrane  reflected  from  it  to   the  gums  ; 
posteriorly   it  communicates   witji  the  pharynx:  this 
opening  is  named  the  isthmus  faucium ;  it  is  bounded 
above  by  the  velum  and  uvula,  below   by  the   tongue, 
and  on  each  side  by  the  arches  of  the  palate.     The   an- 
terior part  of  the  palate,  or  hard  palate,  is  formed  of  the 
palate  plates  of  the  maxillary  and  palate  bones,  covered 
by  mucous  membrane  and  glands  ;  the  posterior   part 
of  the  palate,  or  soft  palate,  or  velum  pendulum,  con- 
sists of  a  dense  aponeurosis,  and  of  several  muscles  and 
glands,  enclosed  in  mucous  membrane  ;  the  cheeks  are 
formed  of  mucous  membrane,  covered  by  the  buccina- 
tor and  a  quantity  of  fat;  several  small  mucous  glands 
lie  between  the  membrane  and  this  muscle,  and  towards 
the  upper  and  back  part  on  each  side  we   perceive   the 
small  opening  of  Steno's   duct.     The  mouth  is  lined 
throughout  by  mucous  membrane,  which  is  continuous 
with  the    cutis  on  the   lips,  and   extends  posteriorly 
through  the  pharynx,   whence  it  ascends  to    line  the 
nares,  the  Eustachian  tube  and  tympanum  on  each  side, 
and  descends  to  line  the  oesophagus  and  larynx  ;  as   it 
is  reflected  from  one  surface  to  another,  it  forms   folds 
or  frsena,  as  between  the  lips  and  alveoli,  and  beneath 
the  tongue ;  at  the  sides  of  the  fauces,  also,  it  forms  two 
semilunar  folds  on  each  side,  called  the  pillars  or  arches 
of  the  palate :  these  folds  enclose  muscular  fibres,  which 
we  shall   examine   afterwards.     On  looking  into  the 
mouth,  either  in  the  living  or  dead  subject,  the  follow- 
ing objects  strike  the  attention ;  inferiorly  the  tongue 
and  teeth ;  laterally  the  cheeks  ;  posteriorly   the  back 

Eart  of  the  pharynx ;  superiorly  the  hard  and  soft  palate, 
rom  the  centre  of  the  latter,  the  uvula,  and  from  the 
sides,  the  pillars  or  arches  descending  to  the  tongue 
and  pharynx ;  in  the  recess  between  these  pillars  on 
each  side  the  tonsil  or  amygdala  is  also  seen ;  lastly,  if 
the  tongue  be  drawn  forward,  the  epiglottis  comes  into 
view. 

The  tongue  is  of  a  triangular  shape ;  its  base,  thick 
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and  broad,  is  connected  to  the  epiglottis  and  palate   by 
mucous  membrane,   and  to  the   os   hyoides  and  infe- 
rior maxilla  by  muscles ;  the  apex  is  thin  and  unat- 
tached ;  that  portion  between  it  and  the  base  is  named 
the  body  of  the  tongue ;  all  the  upper  surface,  the  sides, 
and  about  one  third  of  its  inferior  surface,  are  covered 
by  mucous  membrane,  which  is  very  rough  superiorly, 
from  the  number  of  papillae  that  project   through   it ; 
anteriorly,  these  papillae  are  small,  conical,  and  con- 
nected with  the  terminations   of  the  nerves  of  taste ; 
posteriorly  they  are  large,  round,  lenticular,  and  very 
irregular ;  these  are  small  glands  which   open  on  the 
mucous  surface ;  near   the  epiglottis   these  glandular 
papillae  are  often  observed  to  have  a  peculiar  arrange- 
ment, like  the  letter  v,  the  concavity  turned   forwards  ; 
behind  the  apex  of  this  angle,  a  deep  depression  (fora- 
men ccecum)  is  observable :  this  contains  some  mucous 
follicles ;  a  superficial  groove  runs  along  the  dorsum  of 
the  tongue,  one  more  distinct  exists  along  the  inferior 
surface,  so  that  this  organ  is  divided  by  the  mesial  line 
into    two  symmetrical  portions  ;  accordingly,  in  para- 
lysis, one  side  only  of  this   organ   is  frequently   found 
affected.*     The  substance  of  the  tongue  is  composed 
of  adeps  blended  with  numerous   muscular  fibres   de- 
rived from  the  stylo,  hyo,  genio-hyo-glossi,  and  lingua- 
les  muscles,  and  of  many  other  fleshy  fibres  which  do  not 
properly  belong   to  any  of  these :  two   large   arteries 
(lingual)  and  six  considerable  nerves  (the  gustatory,  the 
lingual  and  the  glosso-pharyngeal,  on  each  side,)supply 
this  organ.     The  tongue  is  not  only  the  organ  of  taste, 
but  by  its  great  mobility  it  assists  in  speech,  in  suction, 
and  deglutition;  the  fifth   pair  of  nerves  endow  the 
tongue  with  sensation  and  with  the  sense  of  taste,  the 
ninth  with  mobility,  and  the  eighth  connect  its  motions 
with  those  of  the  pharynx  and  stomach. 

*  In  hemiplegia,  when  the  muscles  of  one  side  of  the  face  are  pa- 
ralysed, it  has  been  remarked,  that  if  the  tongue  be  protruded,  the 
apex  will  be  directed  towards  the  affected  side  ;  this  phenomenon, 
which  is  only  an  apparent  exception,  depends  on  the  action  of  the 
genio-hyo-glossus  muscle  of  the  healthy  side ;  which  will  pull  the 
base  of  the  tongue  on  that  side  towards  the  chin,  and  must  there- 
fore turn  the  point  to  the  opposite  side 
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SECTION  IV. 

DISSECTION     OF    THE     PHARYNX. 

To  obtain  a  view  of  the  muscles  of  the  pharynx  and 
palate,  the  student  may  now  make  the  following  dissec- 
tion :  divide  the  trachea  and  oesophagus  in  the  lower 
part  of  the  neck ;  detach  them  from  the  vertebrae,  to 
which  they  are  loosely  connected ;  draw  forward  these 
organs,  together  with  the  vessels  and  nerves  on  either 
side ;  place  the  saw  flat  on  the  bodies  of  the  vertebrae  ; 
insinuate  its  edge  between  the  styloid  and  mastoid 
processes  on  each  side,  and  make  a  vertical  section  of 
the  head ;  we  have  thus  the  face  and  anterior  part  of 
the  cranium  separated  from  the  vertebral  column ;  or, 
should  it  be  desirable  to  preserve  the  cranium,  we  may 
separate  the  occipital  bone  from  the  atlas,  and  then  re- 
move from  the  subject  the  whole  head,  together  with 
the  organs  we  wish  to  examine ;  distend  the  pharynx 
with  hair  or  tow,  and  remove  some  of  the  loose  cellular 
tissue  connected  to  it. 

The  pharynx  is  a  large,  muscular,  and  membranous 
bag,  extending  from  the  base  of  the  cranium  to  the  4th 
or  5th  cervical  vertebra,  where  it  ends  in  the  cesopha- 
gus  ;  it  is  placed  behind  the  nose,  mouth  and  larynx ; 
is  somewhat  of  an  oval  form,  the  largest  part  being 
opposite  the  os  hyoides,  and  the  smaller  extremity 
joining  the  oesophagus.  The  pharynx  is  attached  supe- 
riorly and  posteriorly  to  the  cuneiform  process,  by  an 
aponeurosis,  which  is  very  strong  in  the  middle  line, 
laterally  by  a  thinner  aponeurosis  to  the  petrous  bone, 
and  anteriorly,  by  fleshy  fibres  to  the  internal  ptery- 
goid  plate  and  hamular  process,  and  to  the  posterior 
part  of  the  mylo-hyoid  ridge  of  the  lower  maxilla ; — the 
pharynx  is  connected  posteriorly  to  the  vertebrae  and 
to  the  deep  muscles  of  the  neck  by  loose  reticular 
membrane ;  anteriorly  it  is  attached  by  mucous  mem- 
brane and  muscular  fibres  to  the  cornua  of  the  os  hy- 
oides and  thyroid  cartilage,  and  to  the  sides  of  the  cri- 
coid,  behind  which  the  pharynx  abruptly  contracts  and 
ends  in  the  oesophagus ;  on  either  side  of  the  pharynx 
and  loosely  connected  to  it,  is  the  sheath  of  the  carotid 
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artery  with  its  accompanying  nerves.  The  muscular 
fibres  which  cover  the  back  and  sides  of  the  pharynx, 
are  named  constrictor  muscles ;  they  are  symmetri- 
cal, and  overlap  each  other ;  the  inferior  being  most 
superficial,  the  middle  next,  and  the  superior  the 
deepest ;  the  constrictor  muscles  of  opposite  sides  have 
one  common  insertion  into  the  middle  tendinous  line  or 
raphe  on  the  back  part  of  the  pharynx,  which  line  is 
very  strong  and  distinct  superiorly,  being  inserted  into 
the  cuneiform  process,  but  inferiorly  it  is  weak  and  often 
indistinct. 

CONSTRICTOR  PHARYNGIS  INFERIOR  is  somewhat 
square,  arises  from  the  side  of  the  cricoid  cartilage, 
from  the  inferior  cornu  and  posterior  part  of  the  ala  of 
the  thyroid  cartilage,  external  to  the  crico-thyroid  and 
thyro-hyoid  ;  the  superior  fibres  ascend  obliquely,  and 
overlap  the  middle  constrictor ;  the  inferior  fibres  run 
circularly  and  overlap  the  oesophagus  ;  inserted  along 
with  that  of  the  opposite  side  into  the  middle  line  on 
the  back  of  the  pharynx ;  its  origin  is  covered  by  the 
sterno-thyroid  muscle  and  the  thyroid  gland :  this  mus- 
cle lies  on  the  mucous  membrane,  except  its  superior 
fibres,  which  are  separated  from  it  by  the  middle  constric- 
tor. The  inferior  laryngeal  nerve  passes  beneath  its 
lower  edge,  and  the  superior  laryngeal  beneath  its  upper. 

CONSTRICTOR  PHARYNGIS  MEUIUS  is  of  a  trian- 
gular form,  arises  from  the  cornu  and  appendix  of  the 
os  hyoides,  also  from  the  stylo-hyoid  and  thyro-hyoid 
ligaments  ;  its  fibres  expand  on  the  back  of  the  pharynx, 
the  superior  ascend  to  the  occipital  bone,  the  middle 
run  transversely,  and  the  inferior  descend  beneath  the 
lower  constrictor,  inserted  into  the  mesial  tendinous 
line  or  raphe,  and  into  the  cuneiform  process.  The  lin- 
gual artery  and  hyo-glossus  muscle  are  connected  to 
the  origin  of  this  muscle,  which  part  is  separated  from 
the  inferior  constrictor  by  the  superior  laryngeal  nerve 
and  cornu  of  the  thyroid  cartilage,  and  from  the  supe- 
rior constrictor  by  the  stylo-pharyngeus  muscle  and 
glosso-pharyngeal  nerve ;  on  dividing  the  edge  of  this 
muscle,  the  STYLO-PHARYNGEUS  appears ;  it  arises 
from  the  root  of  the  styloid  process,  descends  to  the 
side  of  the  pharynx,  where  it  expands  between  the  su- 
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perior  and  middle  constrictors,  and  is  inserted  partly 
along  with  the  latter  and  partly  into  the  cornu  of  the  thy- 
roid cartilage.  Use,  to  elevate  and  dilate  the  pharynx, 
in  order  to  receive  the  food  from  the  tongue :  divide  the 
stylo-pharyngeus,  and  the  superior  constrictor  will  be 
exposed. 

CONSTRICTOR  PHARYNGIS  SUPERIOR,  surrounds 
the  superior  part  of  the  pharynx  ;  arises  by  a  dense  apo- 
neurosis  from  the  petrous  bone,  which  soon  becomes 
connected  with  the  next  origin  which  is  fleshy,  from 
the  lower  part  of  the  internal  pterygoid  plate  and  ha- 
mular  process,  also  from  the  intermaxillary  ligament 
which  connects  it  to  the  buccinator  muscle,  from  the 
posterior  third  of  the  mylo-hyoid  ridge,  and  from  the 
side  of  the  base  of  the  tongue ;  all  the  fibres  take  a 
semicircular  course  backwards  and  inwards,  and  are 
inserted  into  the  cuneiform  process,  and  into  the  mid- 
dle tendinous  line  on  the  back  of  the  pharynx.  The 
superior  constrictor  is  covered  by  the  styloid  muscles 
and  by  the  great  vessels  and  nerves,  and  inferiorly  by 
the  middle  constrictor,  from  which  the  stylo-pharyn- 
geus and  glosso-pharyngeal  nerve  separate  it :  between 
the  attachment  to  the  petrous  bone  and  that  to  the  occi- 
pital, the  mucous  membrane  is  uncovered  by  muscular 
fibres  in  a  small  semicircular  space,  named  sinus  of 
Morgagni ;  this  is  beneath  the  cuneiform  process,  on 
each  side  of  the  middle  line,  and  corresponds  to  the 
Eustachian  tubes  :  between  the  temporal  and  pterygoid 
attachments  the  muscles  of  the  velum  lie,  and  between 
the  pterygoid  and  maxillary  origins  the  internal  ptery- 
goid muscle  and  the  gustatory  nerve  are  situated.  Use, 
the  constrictors  diminish  the  capacity  of  the  pharynx, 
a*id  by  the  successive  contractions  of  each  the  food 
is  forced  into  the  cesophagus :  the  complex  muscular 
structure  of  the  pharynx  may  also  assist  in  the  modu- 
lation of  the  voice  and  in  the  production  of  certain 
sounds.  Open  the  pharynx  by  a  perpendicular  incision 
through  the  middle  tendinous  line ;  on  looking  into  the 
cavity  it  will  be  found  divided  by  the  velum  into  two  por- 
tions, a  superior  and  inferior :  seven  openings  also  may 
be  remarked  leading  from  it  in  different  directions,  viz. 
in  the  upper  or  nasal  portion  there  are  the  two  posterior 
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nares,  and  on  the  side  of  each  of  these  is  the  opening  of 
the  Eustachian  tube ;  below  the  velum  is  the  isthmus 
faucium  or  posterior  opening  of  the  mouth ;  below  and 
behind  the  tongue  is  the  opening  of  the  glottis  ;  and 
lastly,  the  termination  of  the  pharynx  in  the  cesopha- 
gus.  The  opening  of  the  nares  are  of  an  oval  shape, 
their  long  diameter  being  vertical;  the  body  of  the 
sphenoid  bone  bounds  them  superiorly,  the  palate  bones 
inferiorly,  the  internal  pterygoid  plates  externally,  and 
the  vomer  separates  them  from  each  other ;  through 
these  openings  the  air  generally  passes  during  respira- 
tion. The  Eustachian  tubes  open  on  each  side  of  the 
posterior  nares,  behind  the  inferior  spongy  bone ;  they 
are  circular,  and  look  forwards  and  inwards  towards  the 
septum  narium,  are  formed  of  thick  cartilage,  covered 
by  mucous  membrane  ;  through  these  air  is  admitted 
from  the  nose  into  the  tympanum,  to  support  the  mem- 
brana  tympani  on  its  inner  side.  The  Eustachian  tube 
must  be  again  examined  in  the  dissection  of  the  organ 
of  hearing.*  Beneath  the  velum  is  the  isthmus  fau- 
cium,  transversely  oval,  but  capable  of  great  change  in 
figure  and  size,  bounded  above  by  the  velum  and  uvula, 
below  by  the  tongue,  and  on  either  side  by  the  pillars  or 
arches  of  the  palate,  and  by  the  amygdalae.  The  open- 
ing of  the  glottis,  or  superior  opening  of  the  larynx,  is 
at  the  lower  and  anterior  part  of  the  pharynx,  behind  the 
epiglottis,  and  rather  beneath  the  tongue ;  it  is  of  a 
triangular  form,  the  base  anteriorly,  formed  by  the  epi- 
glottis ;  the  sides  are  composed  of  folds  of  mucous 
membrane,  termed  aryteno-epiglottidean,  and  the  apex, 
which  is  posteriorly,  is  formed  by  the  appendices  of  the 
arytenoid  cartilages.  The  glottis,  which  will  again  be 
considered  in  speaking  of  the  larynx,  is  always  open, 
except  in  the  act  of  deglutition.  The  cesophageal  open- 
ing is  below  and  behind  the  glottis ;  it  is  always  closed, 
except  in  deglutition.  The  student  should  next  exa- 
mine the  velum  pendulum  palati,  or  palatum  molle. 

*  The  student  may  practise  the  introduction  of  a  probe  into  this 
tube  ;  slightly  curve  a  blunt  probe,  pass  it  along  the  floor  of  the  nose 
to  the  posterior  nares,  then  direct  its  extremity  upwards,  outwards, 
and  backwards,  that  is  towards  the  ear,  and  it  will  enter  this  tube. 


SECTION  V. 

DISSECTION      OF     THE      PALATE     AND      ITS     MUSCLES. 

THE  velum  pendulum  palati  is  a  soft  moveable  sub- 
stance, attached  superiorly  and  anteriorly  to  the  hard 
palate  on  each  side  of  the  tongue  and  pharynx,  and 
posteriorly  and  inferiorly  it  terminates  in  a  thin  edge, 
from  the  centre  of  which  the  uvula  descends,  thus  giv- 
ing a  lunated  appearance  to  the  edge  of  the  velum  on 
each  side;  these  crescentic  edges  are  named  the  half 
arches  of  the  palate.  The  velum  is  situated  obliquely, 
its  fixed  edge  being  superior  and  anterior  to  the  loose, 
one  surface  looking  forwards  and  downwards  towards 
the  mouth  and  tongue,  the  opposite  surface  looking  up- 
wards and  backwards ;  during  life  this  aspect  can  be 
altered  by  the  action  of  muscles,  which  can  either  ele- 
vate, depress,  or  make  tense  the  velum.  Beneath  the 
mucous  membrane  of  the  velum  several  small  glands 
are  situated,  chiefly  on  the  inferior  surface.  The  uvula 
is  a  conical  prolongation  of  the  velum,  enclosing  small 
glands ,  loose  cellular  membrane ,  and  some  muscular 
fibres;  in  deglutition,  the  velum  and  uvula  are  raised 
so  as  to  touch  the  back  part  of  the  pharynx,  and  thus 
they  are  of  use  in  preventing  the  food  ascending  into  the 
upper  or  nasal  part  of  the  cavity,  from  which  it  might 
regurgitate  into  the  nares.  The  muscles  of  the  velum 
are  five  pair ,  the  levator  and  tensor  palati ,  the  motor 
uvulae ,  the  palato-glossus ,  and  palato-pharyngeus . 

LEVATOR-PALATI,  arises  narrow  from  the  petrous 
bone,  in  front  of  the  foramen  caroticum  and  behind  the 
Eustachian  tube,  descends  obliquely  inwards,  and  is  in- 
serted broad  into  the  velum  ;  its  name  denotes  its  use. 

TENSOR-PALATI  vel  circumflexus  palati,  arises  fleshy 
from  a  depression  at  the  root  of  the  internal  pterygoid 
plate,  from  the  spinous  process  of  the  sphenoid,  and 
from  the  forepart  of  the  Eustachian  tube,  descends  be- 
tween the  internal  pterygoid  plate  and  muscle,  ends  in  a 
flat  tendon,  which  turns  round  the  hamular  process  in- 
wards to  the  velum,  it  then  expands,  and  joins  that 
from  the  opposite  side  Use,  to  make  tense  the  velum  in 
a  horizontal  direction  between  the  hamular  processes. 

MOTOR  UVULAE,  arises  from  the  posterior  extremity 
or  spine  of  the  palate  bones,  descends  close  to  its  fel- 


43 

low,  along  the  median  line  of  the  velum,  and  is  inserted 
into  the  cellular  tissue  of  the  uvula.  Use,  to  raise  and 
shorten  the  uvula :  this  pair  of  muscles  are  so  close  that 
they  appear  but  as  one,  hence  they  have  sometimes  re- 
ceived the  name  of  azyyos  uvulce. 

PALATO-GLOSSUS  vel  constrictor  isthmi  faucium,  or 
the  anterior  arch  or  pillar  of  the  palate,  arises  from 
the  inferior  surface  of  the  velum,  descends  forwards  and 
outwards,  enclosed  in  a  fold  of  mucous  membrane  an- 
terior to  the  tonsil.  Inserted  into  the  side  of  the 
tongue.  Use,  to  elevate  the  tongue  or  to  depress  the 
velum,  this  pair  of  muscles  may  close  the  fauces. 

PALATO-PHARYNGEUS,  or  posterior  arch  of  the  pa- 
late, arises  broad  from  the  inferior  surface  of  the  palate, 
arches  downwards  and  backwards  behind  the  tonsil,  and 
is  inserted  into  the  side  and  back  of  the  pharynx,  and 
into  the  cornu  of  the  thyroid  cartilage,  its  fibres  mixing 
with  those  of  the  stylo-pharyngeus.  Use,  to  elevate  the 
pharynx,  like  the  stylo-pharyngei  in  the  commencement 
of  deglutition ;  but  afterwards  to  depress  the  velum. 

The  tonsil  or  amygdala  is  a  congeries  of  mucous 
glands,  of  an  irregular  figure,  somewhat  oval,  the  larger 
extremity  above,  placed  in  a  triangular  recess  between 
the  pillars  of  the  palate,  above  the  side  of  the  base  of 
the  tongue,  covered  internally  by  the  mucous  mem- 
brane, externally  by  the  superior  constrictor ;  small  holes 
are  remarked  on  its  surface;  these  lead  into  cells  from 
which  the  mucous  can  be  expressed  ;  the  amygdalae  are 
very  vascular  and  secrete  a  viscid  fluid,  which  being 
prelsed  out  in  the  moment  of  deglutition  by  the  contrac- 
tion of  the  surrounding  muscles,  serves  to  lubricate  the 
alimentary  bolus  in  its  passage. 

The  oesophagus  appears  as  the  continuation  of  the 
pharynx,  it  differs  from  it  however  in  structure ;  the 
mucous  membrane  is  paler ;  the  muscular  fibres  are  ar- 
ranged in  two  laminae,  the  external  are  longitudinal, 
strong  and  red,  attached  superiorly  and  anteriorly  to 
the  cricoid  cartilage,  and  below  are  lost  on  the  sto- 
mach ;  the  internal  circular  fibres  are  pale,  and  cease 
abruptly  at  the  cardiac  orifice  of  the  stomach.  In  the 
neck  the  oesophagus  descends  posterior  to  the  trachea, 
and  nearly  in  the  middle  line ;  it  inclines  a  little  to 
the  left  side  below,  so  as  to  be  uncovered  by  that  tube ; 
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the  left  lobe  of  the  thyroid  gland,  the  recurrent  nerve, 
and  the  inferior  thyroid  vessels,  lie  on  it  in  this  situa- 
tion. The  course  and  connexions  of  the  oesophagus  in 
the  chest  will  be  seen  hereafter.* 


SECTION  VI. 

DISSECTION    OP   THE    LARYNX. 

THE  larynx  is  composed  of  several  cartilages  and 
muscles  :  it  is  placed  at  the  anterior  part  of  the  neck, 
between  the  tongue  and  the  trachea,  and  in  front  of 
the  pharynx  and  oesophagus,  it  is  suspended  by  mus- 
cles and  ligaments  from  the  os  hyoides ;  this  bone  is 
connected  to  the  chin  by  several  muscles,  and  to  the 
styloid  process  of  the  temporal  bone  on  each  side  by 
the  digastric  and  stylo-hyoid  muscle  and  ligament :  it 
consists  of  five  parts,  the  middle  portion,  or  body,  is 
very  rough  and  convex  anteriorly  for  the  attachment  of 
muscles,  concave  posteriorly  where  it  covers  the  epi- 
glottidean  gland ;  from  the  body  the  cornua  pass  off,  one 
to  either  side,  giving  attachment  to  muscles  above  and 
below,  lined  by  mucous  membrane,  and  serving  to  ex- 

*  The  student  should  practise  the  passing  of  a  probe  or  canula 
armed  with  a  ligature,  along  the  nares  into  the  pharynx,  and  endea- 
vour to  enclose  the  uvula  in  the  noose,  thus  imitating  the  operation  of 
tying  polypi  when  situated  in  the  pharynx,  on  the  velum,  or  in  the 
posterior  nares  ;  he  may  also  pass  a  flexible  tube  into  the  pharynx, 
and  thence  direct  it  to  the  stomach  or  into  the  larynx ;  any  practi- 
tioner may  be  suddenly  called  on  to  use  the  stomach  pump  in  case  of 
poison  having  been  swallowed,  or  to  inflate  the  lungs  in  asphyxia ; 
in  the  first  case,  when  the  tube  has  been  passed  into  the  pharynx, 
from  the  mouth  or  nares,  the  tongue  should  be  pressed  back,  so  as  to 
close  the  glottis,  and  the  end  of  the  instrument  should  be  kept  close 
to  the  vertebrae  to  avoid  irritating  or  pressing  on  the  epiglottis  :  in 
the  second  case,  the  tube  should  be  passed  through  either  naris  into 
the  pharynx,  the  forceps  or  the  finger  of  the  surgeon  introduced 
into  the  mouth,  can  then  guide  it  downwards  and  forwards  to  the 
glottis ;  at  this  time,  however,  the  tongue  should  be  drawn  for- 
wards ;  thus  the  epiglottis  will  be  raised  and  the  glottis  opened  op- 
posite the  edge  of  the  velum  ;  the  tube  may  then  be  urged  into  the 
larynx,  and  artificial  respiration  commenced :  in  conducting  this 
process  it  is  advisable  to  press  the  upper  part  of  the  trachea  gently 
against  the  vertebrae,  so  as  to  fix  the  larynx  and  the  tube,  as  well 
as  to  guard  against  the  admission  of  air  into  the  O3sophagus,  and 
the  consequent  inflation  of  the  stomach. 
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pand  the  pharynx  and  fauces ;  where  each  cornu  joins 
the  body,  a  small  process,  the  appendix,  ascends  ob- 
liquely backwards,  and  gives  attachment  to  the  stylo- 
hyoid  ligament  and  muscle.     Use,  to  serve  as  a  fixed 
point  for  the  muscles  of  the  tongue,  pharynx  and  larynx. 
Four  cartilages  enter  into  the  formation  of  the  ske- 
leton of  the  larynx,  the  thyroid,  cricoid  and  two  aryte- 
noid,  and  one  fibro-cartilage,  the  epiglottis.     The  thy- 
roid-cartilage is  placed  at  the  anterior  and  lateral  parts 
of  the  larynx ;  it  presents,  anteriorly,  a  prominence, 
named,  in  the  male  subject,  the pomum  Adami,  late- 
rally the  alee,  each  of  which  in  passing  backwards,  in- 
creases in  depth,  and  presents  an  oblique  ridge  for  the 
attachment  of  the  sterno-thyroid,  and  thyro-hyoid  mus- 
cles ;  a  hole  is  frequently  observed  in  each  ala  near  this 
ridge ;  posteriorly  the  alae  terminate  round  and  thick, 
and  from  their  upper  and  lower  extremity  send  off  the 
processes  called  cornua ;  the  ascending  cornua  are  con- 
nected to  the  cornua  of  the  os  hyoides  by  round  liga- 
ments, which  are  often  cartilaginous,  and  even  bony  ; 
the  inferior  cornua  are  shorter,  and  are  attached  by 
synovial  membranes  and  capsular  ligaments  to  the  sides 
of  the  cricoid  cartilage ;  the  anterior  angle  of  the  thy- 
roid is  connected  superiorly  to  the  body  of  the  os  hyoi- 
des by  a  thin  membrane,  anterior  hyo-thyroid  ligament, 
and  inferiorly  to  the  cricoid  cartilage  by  a  strong  elastic 
ligament, crico-thyroid. — The  cricoid,  or  annular  carti- 
lage, forms  the  lower  part  of  the  larynx,  is  narrow  be- 
fore, deep  behind ;  the  inferior  edge  or  circumference 
is  nearly  horizontal ;  the  superior  is  oblique,  leading 
from  above  and  from  behind  downwards  and  forwards ; 
on  its  posterior  surface  is  a  middle  prominent  ridge,  on 
each  side  of  which  is  a  depression,  filled  by  the  poste- 
rior crico-arytenoid  muscle;  at  the  upper  and  back  part 
on  each  side  is  a  smooth  articulating  convex  surface,  on 
which  the  artyenoid  cartilage  moves. — The  arytenoid 
cartilages  are  triangular,  the  base  below  moving  on  the 
cricoid,  the  apex  above  inclining  a  little  backwards,  and 
surmounted  by  a  small  process,  the  appendix;  the  inter- 
nal, or  opposed  side  of  each  cartilage  is  flat,  the  exter- 
nal is  rough  for  the  insertion  of  muscles,  the  posterior 
surface  of  each  is  concave,  and  covered  by  the  arytenoid 
muscle;  the  anterior  is  sharp,  and  connected  superiorly 
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to  the  epiglottis  by  the  aryteno-epiglottidean  folds  of 
mucous  membrane,  which  folds  form  the  sides  of  the 
glottis,  and  inferiorly  to  the  angle  of  the  thyroid  by  two 
ligaments  on  each  side,  ca\\edthyro-arytenoid,or  chordce 
vacates ;  these  arise  from  a  sharp  projection  on  the  fore 
part  of  the  base  of  each  arytenoid,  pass  forwards 
converging,  and  are  inserted  into  the  angle  of  the 
thyroid  ;  the  inferior  is  tendinous  and  horizontal,  the 
superior  membranous  and  semilunar ;  the  narrow  pas- 
sage between  these  ligaments  of  opposite  sides  is 
called  the  rima  glottidis ;  between  the  superior  and 
inferior  ligament  of  each  side  is  a  semilunar  fossa 
called  the  sinus  or  ventricle  of  the  larynx.  The  epi- 
glottis, or  fibre-cartilage,  is  anterior  to  the  glottis ;  it  is 
somewhat  of  an  oval  form,  connected  inferiorly  by  a 
stalk-like  process  to  the  angle  of  the  thyroid ;  anteriorly 
by  cellular  membrane  and  by  the  epiglottidean  gland  to 
the  os  hyoides,  also  to  the  tongue  by  three  folds  of  mu- 
cous membrane,  the  central  one  of  which  is  called  the 
fraenum  epiglottidis ;  posteriorly  to  the  arytenoid  car- 
tilages by  the  folds  of  mucous  membrane,  which  form 
the  sides  of  the  glottis,  The  epiglottis  stands  nearly 
vertical ;  it  is  a  little  curved  forwards  at  its  upper  bor- 
der and  along  its  sides,  so  that  its  anterior  surface  is 
concave  from  above  downwards,  and  convex  trans- 
versely ;  and  its  posterior  surface  is  concave  from  side 
to  side,  and  convex  from  above  downwards ;  it  is  very 
elastic,  and  never  found  ossified,  a  change  which  the 
cartilages  of  the  larynx  are  prone  to  undergo :  in  de- 
glutition the  epiglottis  is  of  much  use ;  it  covers  the 
larynx,  and  so  prevents  any  foreign  substance  entering 
it :  during  this  act  the  tongue  is  turned  backwards,  and 
the  larynx  raised  forwards ;  thus  the  glottis  is  closed, 
and  the  contents  of  the  mouth  pass  over  the  epiglottis 
into  the  pharynx.  The  larynx  is  lined  by  mucous 
membrane,  which  passing  from  the  tongue  and  pharynx, 
covers  the  epiglottis  and  arytenoid  cartilages,  forms 
their  connecting  folds,  descends  into  the  larynx,  covers 
the  chordae  vocales,  lines  the  ventricles  of  the  larynx, 
and  is  continued  down  through  the  trachea  and  the 
branches  of  that  tube ;  it  is  but  loosely  connected  to  the 
cartilages  above  at  the  glottis,  but  more  closely  below; 
several  mucous  glands  are  connected  to  it,  thus  in  the 
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aryteno-epiglottidean  fold  of  each  side  there  are  small 
glands  called  arytenoid,  and  in  front  of  the  epiglottis, 
behind  the  os  hyoides,  the  epiglottidean  gland  is  si- 
tuated ;  this  opens  by  small  ducts  on  the  posterior  or 
laryngeal  surface  of  the  epiglottis.  The  openings  of  the 
larynx  are  two,  the  superior  or  the  glottis,  and  the  in- 
ferior, or  the  rima  glottidis.  The  opening  of  the  glottis 
"has  been  already  noticed  ;  it  is  immediately  behind  the 
tongue  and  epiglottis,  and  is  of  a  triangular  form,  the 
base  anteriorly.  The  rima  glottidis  is  three  quarters  of 
an  inch  below  the  glottis ;  it  is  like  a  slit,  being  very 
narrow  from  side  to  side,  and  of  a  triangular  figure,  the 
base  posteriorly  formed  by  the  bases  of  the  arytenoid, 
and  by  the  upper  and  posterior  edge  of  the  cricoid ;  the 
apex  is  anteriorly  in  the  angle  of  the  thyroid  cartilage, 
the  chordae  vocales  form  the  sides ;  below  the  rima  glot- 
tidis the  larynx  enlarges  within  the  cricoid  cartilage,  and 
is  of  a  circular  figure,  and  soon  terminates  in  the  tra- 
chea. The  muscles  of  the  larynx  are  symmetrical,  they 
are  found  on  the  front,  sides,  and  back  part ;  those  on 
the  fore  part  are  the  thyro-hyoid,  and  crico-thyroid ; 
on  each  side  are  the  thyro  and  lateral  crico-arytenoid, 
and  posteriorly  are  the  arytenoid  and  posterior  crico- 
arytenoid. 

THYRO-HYOIDEUS,  broad  and  flat,  arises  from  the 
oblique  ridge  on  the  ala  of  the  thyroid  cartilage,  ascends 
a  little  outwards,  and  is  inserted  into  the  lower  edge  of 
the  cornu  of  the  os  hyoides.  Use,  to  elevate  and  draw 
forwards  the  larynx  beneath  the  tongue  and  epiglottis, 
and  so  cause  the  glottis  to  be  closed  in  deglutition. 
This  muscle  is  partly  covered  by  the  integuments  and 
sterno-hyoid;  it  appears  like  a  continuation  of  thester- 
no-thyroid. 

CRICO-THYROIDEUS,  inferior  to  the  former,  short 
and  triangular ;  arises  narrow  from  the  forepart  of  the 
cricoid  cartilage,  ascends  obliquely  outwards,  and  is  in- 
serted broad  into  the  lower  border  of  the  thyroid.  Use, 
to  approximate  these  cartilages,  and  to  draw  forward 
the  cricoid.  The  crico-thyroid  ligament  occupies  the 
space  between  these  muscles ;  they  are  covered  by  the 
sterno-hyoid.  Raise  the  ala  of  the  thyroid  cartilage  on 
one  side,  and  the  lateral  muscles  of  the  larynx  will  be 
exposed. 
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THYRO-ARYTENOIDEUS  is  flat  and  thin,  arises  from 
the  posterior  surface  of  the  thyroid  cartilage  near  its 
angle :  the  fibres  pass  backwards  and  outwards,  expand- 
ing over  the  side  of  the  rima  glottidis,  and  are  inserted 
into  the  anterior  edge  of  the  arytenoid  cartilage.  Use, 
to  draw  the  cartilage  forwards  and  towards  its  fellow, 
thereby  diminishing  the  capacity  of  the  rima  glottidis  : 
these  muscles  can  also  produce  various  alterations  in  the 
form,  position,  and  degree  of  tension  of  the  chordae  vo- 
cales,  which  they  cover,  and  they  can  compress  the 
sinus,  or  sacculus  laryngis.  The  thyro-arytenoid  mus- 
cles are  considered  by  some  as  the  principal  and  most 
important  agents  in  the  production  of  voice,  in  conse- 
quence of  their  proximity  to  the  vocal  chords,  and  their 
capability  of  producing  endless  varieties  in  their  condi- 
tion, causing  the  vibration  in  their  edges  so  to  differ  in 
intensity  and  duration,  as  to  produce,  from  the  air,  pass- 
ing over  them,  (to  a  certain  extent  only)  corresponding 
varieties  of  sound  or  tone. 

These  muscles  are  covered  by  the  alae  of  the  thyroid 
cartilage  ;  they  lie  on  the  chordae  vocales,  and  they  in- 
termediate sinus;  superiorly,  their  fibres  extend  to 
an  indefinite  height  in  the  mucous  folds  of  the  glot- 
tis, and  inferiorly  they  are  connected  to  the  following 
muscles. 

CRICO-ARYTENOIDEUS  LATERALIS,  arises  from  the 
upper  edge  of  the  side  of  the  cricoid  cartilage ;  as- 
cends obliquely  backwards,  inserted  into  the  base  of 
the  arytenoid.  Use,  to  draw  that  cartilage  forwards 
and  outwards,  and  thus  to  relax  the  vocal  chords,  and 
enlarge  the  rima  from  side  to  side,  but  contract  it 
from  before  backwards.  Raise  the  mucous  membrane 
on  the  back  part  of  the  larynx,  to  expose  the  muscles 
situated  there. 

CRICO-ARYTENOIDEUS  POSTICUS,  strong  and  flat, 
arises  from  the  depression  on  the  posterior  surface  of 
the  cricoid ;  the  fibres  ascend  obliquely  outwards,  in- 
serted by  a  tendon  into  the  outside  of  the  base  of  the 
arytenoid  cartilage.  Use,  to  draw  this  cartilage  back- 
wards and  outwards,  so  as  to  enlarge  the  rima  in  every 
direction,  as  in  full  inspiration.  These  muscles  lie  on 
the  back  of  the  cricoid  cartilage,  and  are  covered  pos- 
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lerioriy  by  the  pale  mucous  membrane  descending  into 
the  oesophagus ;  these  and  the  crico-thyroid  muscles  are 
the  dilators  of  the  rima  glottidis. 

ARYTENOIDEUS,  fills  the  interval  between  the  aryte- 
noid  cartilages,  and  is  enclosed  in  a  fold  of  mucous 
membranes  it  consists  of  oblique  and  tranverse  fibres ; 
the  former  consist  of  two  or  three  fasciculi,  which  pass 
from  the  apex  of  one  cartilage  to  the  base  of  the  oppo- 
site ;  the  transverse  fibres  are  more  numerous,  and  are 
attached  to  the  posterior  surface  of  each  cartilage.  Use, 
to  approximate  these  cartilages,  and  close  the  sides  of 
the  rima ;  these,  together  with  the  thyro  and  crico-ary- 
tenoidei  laterales  are  the  contractors  of  the  rima  glottis. 
In  the  aryteno-epiglottidean  folds,  fleshy  fibres  are 
sometimes  discernible,  and  have  been  described  as  dis- 
tinct muscles,  and  named  from  their  situation,  aryteno- 
epiylottidean  and  tliyreo-epiylottidean  or  the  depres- 
sors of  the  epiglottis.  In  the  human  subject,  however, 
these  are  never  sufficiently  well  marked  to  merit  the  ap- 
pellation of  distinct  muscles. 

The  arteries  which  supply  the  larynx  are  derived 
from  the  superior  and  inferior  thyroid ;  the  former  is  a 
branch  of  the  external  carotid,  the  latter  of  the  subcla- 
vian.  The  laryugeal  nerves  are  four  in  number,  two  on 
each  side,  the  superior  and  inferior  ;  both  are  derived 
from  the  par  vagum  or  pneumo-gastric ;  the  former 
arising  from  it  near  the  base  of  the  cranium,  the  latter, 
on  the  right  side,  comes  off  from  this  trunk  at  the  lower 
part  of  the  neck,  and  on  the  left  side  it  arises  from  it  in 
the  thorax,  below  the  arch  of  the  aorta ;  the  inferior 
laryngeal  nerves  are  principally  distributed  to  the  mus- 
cles, and  the  superior  to  the  membrane  and  glands  of 
the  larynx,  but  not  exclusively  so. 

The  inferior  supply  the  posterior  and  lateral  crico- 
arytenoid  and  the  thy  ro-arytenoid  muscles  ;  the  superior 
sends  a  large  branch  to  the  arytenoid,  and  a  small,  but 
very  long  filament  to  the  crico-thyroid  muscle;  several 
branches  of  this  nerve  are  distributed  to  the  epiglottis, 
and  to  the  mucous  membrane  at  the  glottis,  which  in 
tins  situation  possesses  great  sensibility. 
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SECTION  VII. 

DISSECTION      OP      THE     DEEP      MUSCLES      OF     THE      NECK. 

THESE  muscles  lie  close  to  the  vertebrae,  and  are  ex- 
posed by  removing  the  pharynx,  larynx,  cervical  vessels 
and  nerves. 

LONGUS  COLLI  extends  from  the  third  dorsal  verte- 
bra to  the  atlas  ;  it  arises  from  the  bodies  of  three  supe- 
rior dorsal  and  four  inferior  cervical  vertebrae,  from  the 
intervertebral  ligaments,  also  from  the  head  of  the  first 
rib,  and  from  the  anterior  tubercles  of  the  transverse 
processes  of  the  four  last  cervical  vertebrae  ;  the  fibres 
ascend  obliquely  inwards,  adhering  to  each  bone  in  their 
course,  and  are  inserted  into  the  forepart  of  the  1st,  2d, 
and  3d,  cervical  vertebrae.  Use,  to  bend  the  neck  to 
one  side,  and  rotate  the  atlas  on  the  dentatus ;  or,  if  both 
muscles  act,  to  bend  the  neck  directly  forwards.  This 
muscle  appears  to  consist  of  an  inferior  and  superior 
portion;  the  first  arising  from  the  bodies  of  the  dorsal  is 
inserted  into  those  of  the  inferior  cervical  vertebrae  ;  the 
second  arising  from  the  transverse  processes  of  the  3d, 
4th,  and  5th,  cervical  vertebrae,  is  inserted  into  the  bodies 
of  the  1st  and  2d.  These  muscles,  like  most  of  those 
which  adhere  to  the  vertebrae,  though  long,  yet  consist 
of  short  fibres  which  pass  from  one  bone  to  another,  are 
generally  intermixed  with  tendinous  substance,  and  are 
irregular  as  to  the  number  of  the  vertebrae,  to  which  they 
are  attached. 

RECTUS  CAPITIS  ANTICUS  MAJOB,  long  and  flat, 
arises  by  small  tendons  from  the  anterior  tubercles  of 
the  transverse  processes  of  the  four  last  cervical  verte- 
brae ;  they  soon  unite  in  a  fleshy  substance  which  ascends 
obliquely  inwards,  and  is  inserted  broad  into  the  cunei- 
form process.  Use,  to  bend  forwards  the  neck  and 
head.  This  muscle  lies  behind  the  carotid  artery  and 
sympathetic  nerve,  and  between  the  longus  colli  and 
scaleni.  Separate  this  muscle  from  its  insertion,  and 
we  expose  the  following  : 

RECTUS  CAPITIS  ANTICUS  MINOR,  short  and  nar- 
row, arises  from  the  transverse  process  of  the  atlas,  as- 
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cends  inwards,  and  is  inserted  into  the  cuneiform  pro- 
cess. Use,  to  bend  the  head  forwards  and  to  one  side  on 
the  atlas  :  this  muscle  lies  to  the  outer  side,  but  is  in 
part  concealed  by  the  last. 

RECTUS  CAPITIS  LATERALIS,  very  short,  arises 
from  the  transverse  process  of  the  atlas,  ascends,  and 
is  insertedinto  the  semilunar  ridge  or  jugular  process  of 
the  occipital  bone  Use,  with  the  last  muscle  it  can 
bend  the  head  forwards  or  incline  it  to  one  side.  This 
muscle  is  external  to  that  last  described  ;  it  lies  on  the 
vertebral  artery,  and  is  covered  by  the  jugular  vein. 

SCALENUS  ANTICUS,  arises  tendinous  from  the  ante- 
rior tubercles  of  the  transverse  processes  of  the  3d,  4th, 
5th  and  6th  cervical  vertebrae  ;  the  fibres  descend  ob- 
liquely forwards  and  outwards,  form  a  flat  muscle,  which 
is  inserted  tendinous  into  the  upper  surface  of  the  first 
rib,  near  its  cartilage.  Use,  to  bend  the  neck  forwards 
and  laterally,  also  to  elevate  and  fix  the  rib  as  in  inspi- 
ration. The  phrenic  nerve  descends  on  the  anterior 
surface  of  this  muscle  :  the  subclavian  vein  crosses  its 
insertion  ;  the  omo-hyoid  and  sterno-mastoid  lie  ante- 
rior to  it ;  the  subclavian  artery  and  brachial  plexus  are 
behind  it,  and  the  vertebral  vessels  separate  it  from  the 
longus  colli. 

SCALENUS  MEDIUS,  arises  from  the  posterior  tuber- 
cles of  the  transverse  processes  of  four  or  five  inferior 
cervical  vertebrae,  by  small  tendinous  fibres  ;  these  be- 
come fleshy,  and  descend  obliquely  outwards  and  back- 
wards, and  are  inserted  into  the  upper  surface  of  the 
second  rib  behind  the  subclavian  artery.  Use,  similar 
to  the  last.  This  muscle  is  covered  by  the  brachial 
plexus,  subclavian  artery,  and  anterior  scalenus. 

SCALENUS  POSTICUS,  arises  from  the  posterior  tuber- 
cles of  two  or  three  lower  cervical  vertebrae,  descends 
behind  the  former,  and  is  inserted  into  the  upper  edge 
of  the  second  rib,  between  its  tubercle  and  angle.  Use, 
to  elevate  the  second  rib,  to  bend  the  neck  to  one  side, 
and  a  little  backwards.  One  or  two  branches  of  the 
brachial  plexus  sometimes  separate  this  from  themiddle 
scalenus,  at  other  times  there  is  no  distinction  between 
them,  excepting  in  their  insertion  :  behind  the  posterior 
scalenus  lie  the  trans  versalis  and  splenius  colli,  also  the 
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leyator  anguli  scapulae,  which  muscles  cannot  be  exa- 
mined at  present.  We  shall  next  proceed  to  the  dissec- 
tion of  the  thorax. 


CHAP.  III. 

DISSECTION  OF  THE  THORA.X. 

SECTION  I. 

OF  THE  MUSCLES  ON   THE  ANTERIOR  AND  LATERAL 
PARTS  OF  THE  THORAX, 

MAKE  one  incision  through  the  integuments  along  the 
clavicle,  a  second  from  the  upper  end  of  the  sternum  to 
the  ensiform  cartilage,  and  from  this  point  carry  a  third 
to  wards  the  shoulder;  reflect  the  integuments  and  sub- 
jacent cellular  membrane  from  within  and  from  below, 
upwards  and  outwards,  and  thus  the  great  pectoral  mus- 
cle will  be  exposed,  the  dissection  of  which  will  be  faci- 
litated if  its  fibres  be  made  tense  by  separating  the  arm 
from  the  side.  Beneath  the  integuments  in  the  female 
we  find  the  mammary  gland ;  this  is  a  conglomerate 
gland,  imbedded  in  fat,  hemispherical,  flat  posteriorly, 
convex  anteriorly,  surrounded  by  a  capsule  of  condensed 
cellular  membrane,  which  is  loosely  connected  to  the 
pectoral  muscle,  and  sends  processes  into  the  gland  to 
support  and  connect  its  several  lobules ;  these  last  are 
very  soft  and  pale,  almost  white ;  from  each  of  them 
small  ducts  arise,  which  uniting  together  form  larger 
tubes  ;  these  converge  towards  the  root  of  the  nipple, 
where  they  expand  into  sinuses,  from  which  smaller 
ducts  proceed  and  open  on  its  surface  :  the  skin  cover- 
ing the  breast  is  soft  and  delicate,  and  about  the  centre 
of  it,  is  the  conical  projection  called  the  nipple,  near  the 
point  of  which  the  lactiferous  ducts  open ;  the  base  is 
surrounded  by  an  areola  of  a  dark  colour.  This  gland 
will  be  found  to  diiFer  in  structure  in  different  subjects ; 
in  some  the  capsule  is  indistinct,  and  the  lobules  scat- 
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tered,  or  more  separate  than  usual ;  in  some  it  has  a 
redder  appearance  than  in  others,  and  it  frequently  feels 
unusually  hard  or  rugged,  although  free  from  disease. 

PECTORALIS  MAJOR,  flat  and  triangular,  arises 
somewhat  tendinous  from  the  sternal  half  of  the  clavi- 
cle, from  the  anterior  surface  of  the  sternum,  fleshy 
from  the  cartilages  of  the  third,  fourth,  nth  and  sixth 
true  ribs,  and  from  an  aponeurosis  common  to  it  and 
the  external  oblique  muscle ;  the  clavicular  fibres  de- 
scend, the  sternal  pass  horizontally,  and  the  costal  as- 
cend obliquely  ;  all  pass  outwards  in  front  of  the  axil- 
la towards  the  humerus,  into  which  they  are  inserted 
by  a  flat  tendon  into  the  anterior  edge  of  the  bicipital 
groove,  and  by  an  aponeurosis  into  the  fascia  of  the 
arm  ;  a  line  of  cellular  membrane  separates  the  clavicu- 
lar from  the  sternal  portion ;  in  some  cases  these  ap- 
pear as  distinct  muscles.  Use,  the  clavicular  portion 
can  raise  the  arm  and  draw  it  forward,  the  sternal  can 
press  it  to  the  side,  particularly  if  assisted  by  the  latis- 
simus  dorsi,  and  the  costal  portion  can  draw  it  down- 
wards and  forwards  ;  the  whole  muscle  will  draw  the 
arm  forwards  and  inwards  :  if  the  arm  have  been  ro- 
tated outwards,  it  can  roll  it  inwards  ;  if  the  arms  be 
fixed,  and  this  pair  of  muscles  act,  they  will  draw  the 
ribs  upwards  and  outwards,  and  thus  by  enlarging  the 
thorax  assist  in  inspiration.  This  muscle  is  covered 
by  the  skin,  platysma  and  mammary  gland,  and  its  in- 
sertion is  partly  concealed  by  the  deltoid  ;  it  covers  a 
portion  of  the  sternum  and  of  the  true  ribs  ;  also  the 
subclavian  and  lesser  pectoral  muscles,  the  thoracic 
and  axillary  vessels  and  nerves.  Between  the  clavicu- 
lar portion  of  this  muscle  and  the  anterior  edge  of  the 
deltoid,  is  a  space  filled  by  cellular  tissue,  the  cephalic 
vein  and  a  small  artery.  The  tendinous  fibres  of  the 
sternal  portions  of  opposite  sides  decussate  each  other, 
and  cover  the  sternum  with  a  sort  of  aponeurosis  :  the 
insertion  has  a  twisted  appearance  in  front  of  the  axilla, 
the  sternal  and  costal  portions  being  folded  behind  the 
clavicular,  and  inserted  superior  and  posterior  to  it  in- 
to the  anterior  edge  of  the  bicipital  groove,  while  the 
clavicular  is  united  to  the  deltoid,  and  is  inserted  into 
the  humerus  along  with  that  muscle;  in  some  subjects 
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a  bursa  may  be  found  between  these  two  insertions  of 
the  pectoral  muscle.  From  the  lower  edge  of  the  cos- 
tal portion  a  fleshy  slip  sometimes  descends  and  joins 
either  the  rectus  or  external  oblique  muscle  of  the  abdo- 
men ;  and  in  some  a  strong  muscular  band  connects  it  to 
the  inferior  margin  of  the  latissimus  dorsi.  Make  a  per- 
pendicular division  of  this  muscle,  reflect  the  edges,  one 
towards  the  sternum,  the  other  towards  the  shoulder, 
and  the  lesser  pectoral  and  subclavian  muscles  come  into 
view. 

PECTORALIS  MINOR,  flat  and  triangular,  arises  from 
the  external  surface  and  upper  edge  of  the  3d,  4th  and 
5th  ribs,  sometimes  from  the2d,  external  to  their  car- 
tilages ;  the  fibres  ascend  obliquely  outwards  and  back- 
wards, and  converging,  end  in  a  flat  tendon,  which  is 
inserted  into  the  inner  and  upper  surface  of  the  coracoid 
process,  near  its  anterior  extremity,  being  here  con- 
nected with  the  coraco-brachialis,  and  short-head  of 
the  biceps  ;  a  band  of  this  tendon  frequently  passes 
over  this  process  through  the  triangular  ligament,  and 
is  connected  to  it,  or  to  the  tendon  of  the  stipra-spina- 
tus,  or  to  the  capsular  ligament  of  the  shoulder.  Use, 
to  draw  the  shoulder  forwards,  downwards  and  inwards, 
also  to  assist  the  great  pectoral,  in  elevating  the  ribs  in 
inspiration.  This  muscle  is  covered  by  the  great  pec- 
toral, a  few  of  its  inferior  fibres  are  covered  only  by  the 
skin ;  it  lies  anterior  to  the  serratus  magnus,  axillary 
vessels  and  nerves. 

SUBCLAVIUS,  small  and  round,  arises  by  a  flat  ten- 
don, from  the  cartilage  of  the  1st  rib,  external  to  the 
rhomboid  ligament,  soon  becomes  fleshy,  and  ascend- 
ing outwards  and  backwards,  is  inserted  into  the  exter- 
nal half  of  the  inferior  surface  of  the  clavicle,  extending 
as  far  outwards  as  the  space  between  the  conoid  and 
trapezoid  ligaments.  Use,  to  draw  the  clavicle  and 
shoulder  forwards  and  downwards,  also  to  elevate  the 
1st  rib  in  inspiration,  if  the  shoulder  and  clavicle  be 
raised  and  fixed.  This  muscle  is  covered  by  the  cla- 
vicle and  great  pectoral ;  it  lies  anterior  to  the  axillary 
vessels  and  nerves,  which  separate  it  from  the  first  rib; 
it  is  covered  by  a  thin  but  strong  aponeurosis,  which  is 
attached  to  the  cartilage  of  the  rib,  and  to  the  clavicle 
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and  subclavian  muscle,  from  which  it  passes  downwards 
and  outwards  to  the  coracoid  process,  arching  across 
the  great  vessels,  and  is  then  connected  to  that  process, 
and  to  the  tendon  of  the  lesser  pectoral :  this  fascia  is 
called  by  some  the  coraco-clamcular-ligament;  it  is 
sometimes  very  strong,  and  from  the  manner  in  which 
it  is  extended  over  the  vessels,  it  renders  it  difficult  to 
feel  the  pulsation  of  the  axillary  artery  below  the  cla- 
vicle. 

SERRATUS  MAGNUS,  thin  and  broad,  particularly 
anteriorly,  placed  behind  the  pectoral  muscles  and  the 
axillary  vessels,  and  between  the  scapula  and  the  ribs, 
arises  by  eight  or  nine  fleshy  slips,  from  the  eight  or 
nine  superior  ribs  ;  the  fibres  ascend  obliquely  back- 
wards, and  are  inserted  between  the  subscapular,  the 
rhomboid  and  levator  anguli  muscles  into  the  base  of  the 
scapula,  but  particularly  into  the  superior  and  inferior 
angles.  Use,  to  draw  the  scapula  forwards,  particu- 
larly the  inferior  angle,  and  thus,  by  rotating  this  bone 
on  its  axis,  to  raise  the  acromion  process  and  the 
shoulder  joint :  when  the  upper  extremity  is  fixed,  this 
muscle  can  raise  and  draw  outwards  the  ribs,  so  as  to 
assist  in  inspiration. — The  serratus  magnus  lies  on  the 
ribs  and  intercostal  muscles  ;  also  on  a  portion  of  the 
serratus  posticus ;  external  to  it  are  the  axillary  ves- 
sels, the  scapula  and  subscapular  muscle;  thetrapezius, 
latissimus  dorsi  and  rhomboid  muscles  lie  behind  it,  and 
the  pectoral  muscles  are  anterior  to  it ;  an  abundance 
of  loose  cellular  membrane  connected  to  its  surface  al- 
lows it  to  glide  on  the  ribs,  and  also  facilitates  the 
movements  of  the  scapula  upon  it.  The  four  superior 
digitations  lie  behind  those  of  the  lesser  pectoral,  and 
the  four  inferior,  which  are  only  covered  by  the  skin, 
indigitate  with  the  origins  of  the  external  oblique.  If 
the  clavicle  be  separated  from  thesternum,  and  the  sca- 
pula pulled  from  the  side,  this  muscle  will  then  become 
tense,  and  in  this  state  it  appears  to  consist  of  three 
portions,  which  differ  in  structure  and  in  form ;  the  su- 
perior is  a  thick,  short  and  strong  fasciculus,  somewhat 
square,  passing  from  the  two  first  ribs  beneath  the  ax- 
illary vessels  and  brachial  plexus,  to  the  superior  angle 
of  the  scapula  ;  its  flat  surface  is  directed  upwards,  and 


lies  on  a  plane  anterior  to  the  next  or  middle  division, 
which  is  very  thin,  consisting  of  but  few  fleshy  fibres, 
connected  together  by  an  aponeurosis.  This  portion  is 
of  a  triangular  form,  the  apex  attached  to  the  3d  and 
4th  ribs,  the  base  to  the  basis  of  the  scapula,  not  ex- 
actly to  the  bone,  but  to  a  strong  tendinous  cord, 
which  extends  along  this  line  from  the  superior  to  the 
inferior  angle.  The  third,  or  inferior  division  of  the 
serratus  is  the  strongest  and  most  extensive  ;  it  is  ra- 
diated or  triangular :  the  apex  thick  and  fleshy,  at- 
tached to  the  inferior  angle  of  the  scapula ;  the  base 
thin  and  expanded  on  the  ribs.  The  serratus  may  be 
again  examined  when  dissecting  the  muscles  on  the  back 
of  the  trunk. 

INTERCOSTALES,  are  22  in  number  on  each  side, 
11  external  and  11  internal: — the  external  commence 
at  the  transverse  processes  of  the  dorsal  vertebrae,  arise 
from  the  inferior  edge  of  each  rib,  descend  in  fasciculi 
obliquely  forwards,  and  are  inserted  into  the  external 
lip  of  the  superior  edge  of  the  rib  beneath,  and  termi- 
nate a  little  behind  the  costal  extremity  of  the  carti- 
lages :  an  aponeurosis,  the  fibres  of  which  run  in  the 
same  direction,  supply  their  place  as  far  as  the  ster- 
num. The  internal  intercostal  muscles  take  an  oppo- 
site direction,  and  decussate  the  former;  they  com- 
mence at  the  sternum,  and  are  discontinued  at  the  an- 
gles of  the  ribs ;  they  arise  from  the  inner  lip  of  the 
lower  edge  of  each  cartilage  and  rib,  the  fibres,  paler 
and  shorter  than  those  of  the  external,  descend  ob- 
liquely backwards,  and  are  inserted  into  the  inner  lip 
of  the  superior  edge  of  the  cartilage  and  rib  beneath. 
Use,  both  laminae  co-operate  to  raise  the  ribs,  the  first 
rib  being  fixed  by  the  scaleni.  The  intercostal  mus- 
cles, in  elevating  the  ribs,  also  evert  their  lower  edges, 
and  twist  them  at  their  vertebral  and  sternal  ends,  and 
thus  assist  in  inspiration,  by  enlarging  the  chest  trans- 
versely, and  from  before  backwards.  The  internal  layer 
lies  on  the  pleura,  and  is  separated  from  the  external 
by  the  intercostal  vessels  and  nerves :  the  external 
layer  is  connected  to  the  pleura  only  in  the  space  be- 
tween the  angles  of  the  ribs  and  the  vertebrae.  At  the 
posterior  extremity  of  the  external  intercostal  muscles 
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there  are  the  following  twelve  small  muscles,  which, 
however,  may  be  seen  more  fully  when  the  muscles  of 
the  back  have  been  dissected. 

LEVATORES  COSTARUM,  arise  narrow  and  tendinous 
from  the  extremity  of  each  dorsal  transverse  process, 
descend  obliquely  outwards,  and  are  inserted  broad  into 
the  upper  edge  of  the  rib  beneath,  between  its  tubercle 
and  angle ;  their  name  denotes  their  use.  They  are 
parallel  to,  and  frequently  appear  as  a  portion  of  the 
external  intercostals ;  the  first  levator  is  short,  and 
arises  from  the  last  cervical  vertebra ;  the  inferior  en- 
crease  in  length  and  size.  - 

Behind  the  sternum  is  a  small  muscle  which  cannot 
be  seen  until  this  bone  is  removed;  the  dissection  of  it, 
therefore,  the  student  may  postpone,  until  he  is  opening 
the  cavity  of  the  thorax. 

TRIANGULARIS  STERNI,  arises  from  the  posterior 
surface  and  edge  of  the  lower  part  of  the  sternum, 
and  from  the  xiphoid  cartilage ;  the  fibres  ascend  ob- 
liquely outvrards,  the  inferior  pass  transversely — in- 
serted into  the  cartilages  of  the  4th,  5th  and  6th  ribs. 
Use,  to  depress  and  draw  backwards  the  cartilages  of 
the  ribs,  so  as  to  assist  in  expiration.  These  muscles 
lie  on  the  pleurae,  pericardium,  and  diaphragm,  are  co- 
vered by  the  sternum,  cartilages  of  the  ribs,  and  mam- 
mary vessels.  They  antagonize  the  external  intercos- 
tals, to  whose  fibres  they  are  parallel,  and  this  explains 
the  cause  of  the  external  intercostals  terminating  at  the 
ends  of  the  ribs,  and  not  continuing  as  far  forwards  as 
the  sternum.  The  mechanism  of  respiration  shall  be 
further  considered  when  the  diaphragm  has  been  ex- 
amined (see  dissection  of  it.)  In  connexion  with  the 
muscles  of  the  thorax,  the  student  should  study  the  ana- 
tomy of  the  axilla. 
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SECTION  II. 

DISSECTION    OP     THE   AXILLA. 

THE  Axilla  is  a  conical  cavity,  the  apex  superiorly 
at  the  coracoid  process  and  clavicle,  the  base  below, 
formed  by  skin  and  a  thick  fascia;  it  is  bounded  anteri- 
orly by  the  great  and  lesser  pectoral  muscles,  internally 
by  the  serratus  magnus  and  the  ribs,    externally  by 
the  scapula  and  subscapular  muscle,  and  posteriorly 
by  the  serratus  and  latissimus  dorsi.     This  region  con- 
tains several  lymphatic  glands,  vessels  and  nerves,  and 
a  quantity  of  loose  cellular  and  adipose  tissue,  which 
is  continued  from  the  neck  beneath  the  clavicle,  and 
often  presents  a  watery   reddish   appearance.      When 
the  pectoral  muscles  have  been  divided,  and  some  cel- 
lular membrane  removed,  the  axillary  vein  first  ap- 
pears; at  the  upper  part  of  the  axilla  this  vessel  is  in- 
ternal and  anterior  to  the  artery ;  inferiorly  it  is  directly 
over  this  vessel,  and  more  closely  connected  to  it  than 
above :  this  vein  receives  the  cephalic  vein,  and  several 
branches  from  the  parietes  of  the  thorax,  and  from  the 
shoulder.     The  axillary  artery   may   be   next  seen, 
taking  an  oblique  course    downwards   and   outwards 
through  this  space,  and  giving  off  thoracic  branches 
from  its  internal  side;  and  from  its  external,  the  sub- 
scapular  and  circumflex  arteries ;  behind  the  artery,  at 
the  upper  part  of  the  axilla,  the  brachial  plexus  of 
nerves  is  seen ;  as  this  desends  it  becomes  more  and 
more  closely  connected  to  it,  and  at  the  lower  part  of  this 
cavity  the  branches  of  the  plexus  have  almost  surrounded 
the  artery.     This  plexus   may  be  seen  dividing  into 
several  branches;  superiorly,  it  gives  off  the  thoracic, 
supra  and  subscapular;  and  lower  down  it  divides  into 
the  external  and  internal  cutaneous,  the  median,  ulnar. 
radial  or  spiral,  and  articular  or  circumflex.  The  gene- 
ral distribution  of  these  branches  will  be  noticed  in  the 
dissection  of  the  upper  extremity,  and  for  their  parti- 
cular description  see  Anatomy  of  the  Nervous  System. 
At  the  lower  part  of  the  axilla  the  artery  may  be  ob- 
served in  general  to  lie  between  the  two  roots  of  the 
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median  nerve,  with  the  external  cutaneous  to  its  outer 
or  humeral  side,  and  with  the  ulnar  and  internal  cuta- 
neous to  its  inner  or  thoracic  side,  while  posterior  to  it 
are  the  musculo-spiral  and  articular  nerves.  The  lym- 
phatic glands  are  connected  to  the  axillary  vessels  by 
the  small  branches  which  supply  them :  several  lie  pos- 
terior to  the  edge  of  the  pectoral  muscle:  from  these  a 
chain  continues  up  to  the^coracoid  process,  and  are  con- 
tinued beneath  the  clavicle  and  the  glands  in  the  neck  : 
several  also  lie  on  the  supscapular  muscle,  and  soaieare 
scattered  indifferently  through  this  space. 


SECTION  III. 

DISSECTION     OF     THE     CAVITY     OF     THE     THORAX.     • 

THE  thorax  is  situated  at  the  upper  and  anterior  part 
of  the  trunk ;  it  contains  the  lungs,  the  organs  of  res- 
piration, the  heart,  the  chief  agent  in  the  circulation  of 
the  blood,  also  several  nerves  and  vessels  passing  to  and 
from  the  heart,  and  through  the  cavity;  this  region  is 
bounded  anteriorly  by  the  sternum  and  costal  carti- 
lages, laterally  by  the  ribs  and  intercostal  muscles,  pos- 
teriorly by  the  vertebrae  and  angles  of  the  ribs,  interi- 
orly by  the  diaphragm,  superiorly  by  the  several  mus- 
cles connected  to  the  clavicle,  first  rib  and  sternum,  and 
by  the  different  parts  passing  into  or  out  of  the  cavitv. 
The  thorax,  viewed  externally,  presents  a  very  different 
form  before  and  after  the  upper  extremities  are  de- 
tached from  it;  in  the  former  state  it  appears  of  great 
transverse  width  above,  and  narrow  below;  whereas 
in  the  latter  condition,  it  is  seen  to  be  very  contracted 
above  and  expanded  below.  The  thorax  may  be  com- 
pared to  a  section  of  a  cone,  the  posterior  fourth  being 
removed,  the  three  anterior  parts  retained  and  united  to 
each  other.  The  axis  of  the  cavity  is  oblique  from 
above  downwards  and  forwards  :  the  base  of  the  thorax 
is  also  oblique  from  before,  backwards  and  downwards, 
and  the  apex,  on  the  contrary,  is  oblique  from  behind. 
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forwards  and  downwards  ;  hence  the  perpendicular  di- 
ameter of  the  thorax  is  much  greater  posteriorly  than  it 
is  behind  the  sternum.  The  apex  of  the  thorax  is 
somewhat  truncated,  and  presents  an  oval  opening 
longer  transversely  than  from  before  backwards  *  thisT 
the  superior  orifice  of  the  thorax,  is  bounded  anteriorly 
by  the  upper  edge  of  the  sternum  and  interclavicular  li- 
gamentr  posteriorly  by  the  last  cervical  and  first  dorsal 
vertebrae,,  and  laterally  by  the  first  rib  ;  the  several  im- 
portant parts  which  pass  through  this  opening  shall  be 
noticed  afterwards.  The  inferior  circumference  of  the 
thorax  is  five  or  six  times  more  extensive  than  the  supe- 
rior; it  is  bounded  by  the  xiphoid,  the  last  true  and  all 
the  false  costal  cartilages,  and  by  the  last  dorsal  and 
first  lumbar  vertebra? ;,  its  longer  diameter  is  also  trans- 
verse .  Open  the  cavity  by  dividing  the  cartilages  of 
the  ribs  on  each  side  of  the  sternum,  and  raising  the 
latter  from  below  upwards;  if  we  look  under  the  ster- 
num as  we  thus  slowly  raise  it,  we  percieve  that  space 
called  anterior  mediastinum  to  be  gradually  developed, 
from  the  right  and  left  pleurae  separating  from  each 
other  as  we  tear  the  loose  cellular  membrane  which  na- 
turally connects  the  pleurae  and  pericardium  to  the  pos- 
terior surface  of  the  bone;  when  the  sternum  is  re- 
moved this  region  is  fully  exposed;  it  is  described  as 
being  of  a  triangular  form,  the  base,  the  sternum;  the 
sides,  the  pleurae,  converging  behind  so  as  nearly  to 
touch  each  other;  the  apex,  the  small  portion  of  peri- 
cardium left  uncovered  by  the  pleurae ;  naturally,  how- 
ever, all  the  parts  within  the  thorax  are  so  closely  ap- 
plied to  the  parietes,  that  no  space  or  cavity  of  a  de- 
fined form,  like  that  assigned  to  the  anterior  mediasti- 
num, can  truly  be  said  to  exist.  The  dissector,  how- 
ever, may  cause  this  space  to  appear  more  distinct  by 
the  following  precaution:  before  you  divide  the  carti- 
lages, push  your  fingers  from  the  abdomen  behind  the 
sternum,  and  break  down  the  cellular  connexions  be- 
tween it  and  the  pleurae,  then  cut  the  cartilages  very 
near  the  sternum,  and  raise  the  latter ;  without  this  pre- 
caution before  dividing  the  cartilages,  the  pleura,  par- 
ticularly the  right,  will  be  in  almost  every  instance  laid 
open,  and  so  the  appearance  of  the  anterior  mediastinum 
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injured.  This  region  in  general  inclines  a  little  to  the 
left  side  below,  in  consequence  of  the  left  pleura  being 
more  attached  to  the  pericardium,  which  lies  rather  to 
the  left  of  the  middle  line,  whereas  the  right  pleura  is 
connected  to  the  sternum  in  a  verticle  line;  the  anteri- 
or mediastinum  is  wider  superiorly  and  inferiorly  than  in 
the  centre,  hence  some  compare  it  to  the  letter  X,  and 
describe  it  as  consisting  of  two  triangular  spaces,  their 
apices  joined  in  the  centre,  the  base  of  one  towards 
the  neck,  and  that  of  the  other  towards  the  diaphragm  ; 
the  superior  portion  contains  the  origins  of  the  sterno- 
hyoid  and  thyroid  muscles  and  the  remains  of  the  thy- 
mus  gland ;  inferiorly  there  is  much  loose  cellular  mem- 
brane, which  leads  from  the  neck  to  the  abdominal  mus- 
cles, also  lymphatic  glands,  and  close  to  the  sternum  are 
the  mammary  vessels,  and  the  triangulares  sterni  mus- 
cles. Next  examine  the  organs  on  each  side  of  the 
thorax ;  these  are  the  lungs  and  their  investing  mem- 
brane the  pleura ;  in  almost  all  respects  these  organs 
are  similar  on  the  right  aud  left  side,  and  therefore 
either  may  be  selected  for  examination ;  for  this  purpose 
lay  open  one  side,  suppose  the  right,  of  the  thorax,  by 
sawing  through  the  ribs  about  their  centre,  and  remov- 
ing their  anterior  portion ;  the  first  rib  may  be  left  un- 
injured; thus  the  cavity  of  the  right  pleura  will  be 
opened,  its  glistening  surface  seen,  with  the  lung  lying 
collapsed.  The  pleura*  are  serous  membranes,  their 
internal  surface  is  smooth,  polished,  and  free;  their  ex- 
ternal surface  is  connected  by  fine  cellular  membrane 
to  the  parietes  of  the  thorax  and  to  the  tissue  of  the 
lungs,  over  which  they  are  reflected.  That  portion  of 
each  which  invests  the  lungs  is  calledpleurapuhnonali?, 
and  that  which  is  connected  to  the  parietes  pleura  pa- 
rietalis  or  costalis  ;  the  latter  portion  of  the  membrane 
is  much  more  dense  and  strong  than  the  former ;  each 
pleura  is  a  shut  sac,  and  contains  only  the  serous  va- 
pour it  exhales;  for  although  the  lung  appears  within 
the  cavity,  it  is  yet  really  external  to  it  or  behind  it ; 
internally  each  pleura  presents  one  continuous  surface, 
which  can  be  traced  throughout  its  whole  extent;  thus 
we  can  perceive  that  the  right  pleura  passes  from  the 
back  of  the  sternum  to  form  the  side  of  the  anterior 
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mediastinum,  and  arriving  at  the  forepart  of  the  peri- 
cardium is  continued  along  the  side  of  that  bag  as  far 
back  as  the  root  of  the  lung,  whence  it  is  reflected  over 
the  anterior  surface  of  this  organ,  sinking  into  its  fis- 
sures, and  connecting  all  its  lobules  to  each  other ;  hav- 
ing thus  invested  the  whole  lung,  it  arrives  at  the  pos- 
terior surface  of  its  root,  from  which  it  is  reflected  to 
the  back  part  of  the  pericardium,  where  it  approaches 
the  opposite  pleura,  to  which  it  is  connected  by  cellular 
membrane ;  thence  it  passes  to  the  sides  of  the  verte- 
brae, thus  forming  the  side  of  the  posterior  mediasti- 
num (to  be  examined  presently;)  the  pleura  then  ex- 
pands along  the  side  of  the  spine,  ascending  as  high  as 
the  transverse  process  of  the  6th  or  7th  cervical  verte- 
bra, and  descending  to  the  diaphragm,  the  convex  sur- 
face of  which  it  covers ;  on  this  muscle  also  it  is  re- 
flected from  the  lower  edge  of  the  root  of  the  lung  by 
a  fold  called  ligamentum  latum pulmonis ,  loose  and  tri- 
angular, the  base  towards  the  diaphragm,  one  side  con- 
nected to  the  lung,  and  the  opposite  to  the  mediasti- 
num ;  from  the  vertebrae,  the  pleura  continues  to  pass 
outwards,  lining  the  ribs  and  intercostal  muscles  as  far 
forwards  as  the  side  of  the  sternum,  where  the  sac  was 
opened,  and  the  description  commenced.  The  pleurce 
are  of  a  conical  form,  the  apex  of  each  is  in  the  neck, 
covered  by  the  anterior  scalenus  and  subclavian  artery, 
the  base  adheres  to  the  diaphragm ;  the  right  pleura  is 
shorter  but  broader  than  the  left,  which  is  long  and 
narrow;  the  liver  on  the  right  side  and  the  heart  on  the 
left,  cause  these  differences  to  exist;  the  apex  of  the 
right  is  often  higher  in  the  neck  than  that  of  the  left. 
The  two  pleurae  have  been  resembled  to  two  bladders 
placed  nearly  parallel  to  each  other,  not  having  any 
communication,  but  touching  each  other  along  the  me- 
sial line;  thisjuxta-position  of  the  two  pleurae  between 
the  sternum  and  vertebrae  forms  a  sort  of  partition  be- 
tween the  right  and  left  sides  of  the  thorax ;  this  par- 
tition is  called  mediastinum ;  it  consists  of  course  of 
two  laminae,  right  and  left,  connected  anteriorly  to  the 
sternum,  posteriorly  to  the  spine ;  these  laminae  are  se- 
parated from  each  other  in  three  situations,  in  order  to 
enclose  certain  organs,  so  that  the  mediastinum  is  di- 
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vided  into — 1st,  the  anterior  part,  or  anterior  mediasti- 
num, which  has  been  already  examined;  2d,  into  a  mid- 
dle part,  or  middle  mediastinum,  containing  the  heart 
and  pericardium ;  and  3d,  into  a  posterior  mediastinum, 
which  lies  in  front  of  the  vertebrae,  and  which  the  stu- 
dent may  next  examine. 

The  posterior  mediastinum  extends  in  a  vertical  direc- 
tion from  the  3d  to  the  10th  dorsal  vertebra,  behind  the 
pericardium  and  roots  of  the  lungs,  and  in  front  of  the 
spine;  to  obtain  a  view  of  the  parts  contained  in  it, 
draw  the  right  lung  forward,  and  to  the  left  side,  and 
make  a  perpendicular  division  of  the  right  pleura,  be- 
tween the  root  of  the  lung  and  the  spine.  This  region 
is  described  as  being  of  a  triangular  form,  the  base  pos- 
teriorly, the  pleurae  forming  its  sides,  and  the  pericar- 
dium its  apex ;  like  the  anterior  mediastinum  however, 
it  has  naturally  no  exact  figure,  the  pleurae  being  folded 
round  the  organs  which  lie  between  them.  In  the  pos- 
terior mediastinum  we  find  the  oesophagus  and  8th  pair 
of  nerves,  the  thoracic  duct,  vena  azygos,  descending 
aorta,  splanchnic  nerves,  several  lymphatic  glands,  and 
a  considerable  quantity  of  fine,  loose  cellular  membrane; 
the  division  of  the  trachea  also  is  enclosed  in  this  space, 
just  at  its  commencement.  The  oesophagus  is  anterior 
to  the  other  parts  in  the  posterior  mediastinum;  this 
tube  having  passed  behind  the  left  division  of  the  tra- 
chea, enters  this  space,  and  descends  obliquely  forwards 
behind  the  pericardium  and  before  the  aorta;  above,  it 
lies  to  the  right  side  of  this  vessel,  but  below  it  is  to  the 
left;  in  the  lower  part  of  its  course  it  is  surrounded  by 
branches  of  the  8th  pair  of  nerves,  and  enlarging  a  little, 
it  perforates  the  fleshy  part  of  the  diaphragm,  opposite 
the  9th  or  10th  dorsal  vertebra,  and  joins  the  stomach. 
The  Stkpair  of  nerves  having  passed  behind  the  roots  of 
the  lungs,  attach  themselves  to  the  oesophagus,  form  by 
their  branches  a  plexus  around  it,  (the  msophayeal 
plexus  ;j  the  left  nerve  then  descends  on  the  fore,  and 
the  right  on  the  back  part  of  this  tube  to  the  stomach. 
The  thoracic  aorta  enters  this  region  about  the  4th  or 
5th  dorsal  vertebra,  and  descends  along  the  left  side  of 
the  spine;  about  the  llth  or  12th  dorsal  vertebra  it 
passes  between  thecrura  of  the  diaphragm  into  the  ab- 
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domen;  in  this  course  the  aorta  furnishes  the  following 
branches:  two  or  three  bronchial  arteries,  which  go  to 
the  lungs,  as  many  cesophageal  branches,  and  nine  or 
ten  pair  of  intercostal  arteries,  whose  name  implies  their 
destination. 

The  vena  azygos  commences  in  the  abdomen  by  a 
small  branch  from  one  of  the  superior  lumbar  veins,  en- 
ters the  thorax  behind  the  right  side  of  the  posterior 
mediastinum,  covered  by  the  right  pleura;  and  opposite 
the  3d  or  4th  dorsal  vertebra  it  arches  forwards  over  the 
root  of  the  right  lung,  and  opens  into  the  superior  vena 
cava,  as  that  vessel  is  entering  the  pericardium.  The 
vena  azygos  in  this  course  receives  the  bronchial,  ceso- 
phageal, and  intercostal  veins;  those  of  the  left  side 
often  unite  into  one  branch,  which  passing  behind  the 
aorta,  joins,  opposite  the  6th  or  7th  vertebra  the  prin- 
cipal trunk  on  the  right  side.  The  thoracic  duct  also 
commences  in  the  abdomen,  onthe2d  or  3d  vertebra, 
behind  the  aorta,  in  a  sinus,  called  receptaculum  chyli; 
contracting  in  size  it  enters  the  posterior  mediastinum 
along  with  and  to  the  right  side  of  the  aorta;  it  ascends 
between  this  vessel  and  the  vena  azygos,  imbedded  in 
fat,  and  opposite  to  the  5th  or  6th  dorsal  vertebra  it 
attaches  itself  to  the  back  of  the  oesophagus,  runs  ob- 
liquely along  it,  behind  the  arch  of  the  aorta,  to  the  left 
side,  and  ascends  in  the  neck  behind  the  left  carotid 
artery  and  jugular  vein,  as  high  as  the  6th  cervical  ver- 
tebra; it  then  bends  downwards  aud  outwards,  and  en- 
ters the  left  subclavian  just  before  it  joins  the  jugular 
vein.  The  coats  of  the  thoracic  duct  are  so  fine  and 
thin  that  it  is  often  difficult  to  see  or  trace  this  vessel. 
For  a  more  particular  description  of  it,  see  the  Anatomy 
of  the  Absorbent  System.  The  splanchnic  nerves  arise 
by  four  or  five  filaments  from  the  dorsal  ganglions  of  the 
sympathetic  nerve  ;  the  first  is  from  the  5th  or  6th  gang- 
lion, the  rest  arise  in  succession  below  it ;  all  unite  and 
form  thesplanchnicnerves,  which  descend  obliquely  for- 
wards on  each  side  of  the  aorta,  along  with  which  they 
enter  the  abdomen,  where  each  terminates  in  a  large 
ganglion,  termed  semilunar  ;  these  two  ganglions  are 
joined  together  by  numerous  branches,  which  constitute 
the  coeJiac  or  solar  plexus,  from  which  tbegreater  num- 
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her  of  abdominal  viscera  are  supplied  with  nerves.  In 
the  dissection  of  the  posterior  mediastinum,  the  sympa- 
thetic nerve  is  also  seen  on  each  side ;  it  does  not  lie 
in  this  space,  but  descends  external  to  it,  between  the 
pleurae  and  the  heads  of  the  ribs  ;  opposite  each  inter- 
costal space  it  forms  a  ganglion,  from  which  some 
branches  pass  to  join  the  dorsal  spinal  nerves,  others  to 
form  the  great  splanchnic ;  and  at  the  lower  part  of  the 
thorax  two  or  three  filaments  often  unite  to  form  a  small 
nerve,  called  lesser  splanchnic ,  which  enters  the  abdo- 
men behind  or  through  the  crura  of  the  diaphragm, 
and  joins  the  renal  plexus  of  nerves.  The  sympathetic 
on  each  side  enters  the  thorax  close  to  the  neck  of  the 
first  rib,  where  it  forms  a  large  ganglion ;  it  passes 
from  this  cavity  by  a  very  small  filament,  between  the 
crus  of  the  diaphragm  and  the  psoas  magnus,  into  the 
abdomen,  where  it  again  enlarges  considerably. — See 
the  Anatomy  of  the  Nervous  System.  The  division  of  the 
trachea,  the  last  part  of  any  importance  connected  with 
the  posterior  mediastinum,  does  not,  strictly  speaking, 
lie  in  this  space,  but  like  the  heart  and  great  vessels,  it 
is  in  the  middle  mediastinum,  or  between  the  anterior 
and  posterior  :  this  tube  can  be  more  conveniently  ex- 
amined afterwards,  when  we  are  dissecting  the  parts 
which  pass  through  the  upper  opening  of  the  thorax. 
Next  examine  the  Lungs. 

The  lutiysare  situated  at  either  side  of  the  spine,  and 
when  distended  with  air,  as  they  always  are  during  life, 
they  so  exactly  fill  each  side  of  the  thorax  that  the 
pleura  pulmonalis  and  costalis  are  always  in  such  per- 
fect apposition,  that  there  never  can  be  any  intermediate 
cavity ;  they  are  of  a  conical  figure,  the  apex,  above, 
rises  into  the  neck  a  little  abovethe  level  of  thefirst  rib, 
and  in  general  higher  on  the  right  than  on  the  left  side ; 
the  base,  below,  concave,  rests  on  the  diaphragm  ;  the 
external  surface  convex,  and  divided  into  two  or  three 
parts  by  a  deep  fissure ;  the  internal  slightly  concave, 
and  attached  near  its  centre  by  the  root  of  the  heart  and 
great  vessels  ;  the  posterior  edge  of  each  lung  is  thick, 
round,  and  vertical;  the  anterior  is  thin,  irregular,  ob- 
lique, and  shorter  than  the  posterior  ;  that  of  the  left 
side  is  in  general  notched  opposite  the  apex  of  the 
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heart.     The  right  lung  is  broader  but  shorter  than  the 
left,  the  former  consists  most  commonly  of  three  lobes, 
the  latter  has  only  two.     The  great  fissure  of  each  lung 
descends  obliquely  forwards ;  it  commences  behind  the 
apex,  and  ends  in  front  of  the  base ;  it  divides  the  sub- 
stance of  the  lung,  to  a  great  depth,  in  two  lobes ;  one 
is  anterior  and  superior,  and  the  other  posterior  and  in- 
ferior ;  the  latter  is  somewhat  larger ;  on  the  right  side  a 
small  fissure  leads  from  about  the  middle  of  the  great 
one,  forwards  to  the  edge  of  the  lung,  and  cuts   off  the 
middle  lobe  from  the  superior  ;  this  fissure  does  not  pene- 
trate to  the  same  depth  as  the  great  one  does;  it  is  some- 
times absent,  and  in  some  subjects  it  exists  on  the  left 
as  well  as  on  the  right  side.     The  root  of  each  lung  is 
situated  a  little  above  the  centre  of  the  internal  surface, 
and  about  two  thirds  from  the  anterior  edge ;  the  phre- 
nic nerve  and  a  few  filaments  of  the  pneumogastric   lie 
anterior  to  it,  and  the  pulmonary  plexus  is  posterior  to 
it ;  the  fold  called  ligamentum-latum  is  below  it;  it  con- 
sists of  several  vessels  and  nerves  connected  together  by 
cellular  tissue,  and  all  enclosed  between  the  laminae  of 
pleura ;  dissect  off  this  membrane  from  the  fore  part  of 
the  root,  and  we  shall  observe  the  two  pulmonary  veins 
inferior,  but  anterior  to  the  pulmonary  artery,  which  is 
immediately  above  and  behind  them  ;  posterior  and  su- 
perior to  the  artery  is  the  bronchial  tube ;  a  quantity  of 
cellular  tissue  connects  these  vessels,  and  contains  the 
bronchial  arteries  and  veins,  also  several  nerves,  which 
are  derived  from  the  pulmonary  plexus.     In  the  root  of 
the  left  lung  the  bronchial  tube  is  rather  inferior  to  the 
artery,  but  still  posterior  to  it,  as  on  the  right  side.  The 
lungs  have  a  peculiar  soft,  emphysematous  feel,  and  are 
so  light  as  to  float  in  water ;  their  colour  is  grey,  inter- 
spersed with  spots  of  dark  blue  or  blackish  tint :  the 
younger  the  subject  the  redder  the  lungs  will  be  found: 
in  the  adult  they  are  generally  grey,  and  slightly  streaked 
with  dark  lines;  in  the  old  they  are  usually  mottled  with 
blue  or  black  spots,  which  exist,  not  merely  on  the  sur- 
face, but  through  their  substance.     The  lungs  are  com- 
posed of  the  ramifications  of  the  pulmonary  arteries  and 
veins,  of  the  bronchial  arteries  and  veins,  of  the  pulmo- 
nary nerves,  of  lymphatic  vessels  and  glands,  and  of  the 
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ramifications  of  the  bronchial  tubes,  which  end  in  numer- 
ous air  cells ;  these  are  collected  at  first  in  clusters,  and 
joined  by  cellular  membrane  into  lobules  :  these  last  are 
again  united  into  larger  masses  by  the  pleura,  so  as  to 
form  lobes ;  the  air-cells  are  the  terminations  of  the 
bronchial  vessels ;  they  are  globular,  are  lined  by  mucous 
membrane  and  covered  by  a  fibrous,  or,  as  some  sup- 
pose, a  muscular  lamina;  each  bronchus  divides  into  two 
branches,  these  again  subdivide  into  two,  and  so  on  in 
binary  order  ;  these  canals  increase  in  number,  and  di- 
minish in  size;  tjbeir  final  capillary  branches  end  in  small 
sacs  or  air  cells  ;  these  constitute  the  principal  bulk  of 
the  lung :  the  larger  bronchial  tubes  are  composed  of 
the  same  materials  as  the  trachea,  but  in  the  smaller 
branches  there  is  no  cartilaginous  structure.  On  their 
delicate  parietes  the  fine  capillaries  of  the  pulmonary 
arteries  and  veins  are  spread,  and  here  during  life  is 
effected  that  important  change  in  the  blood,  from  venous 
to  arterial,  which  appears  to  be  the  great  design  of  the 
function  of  respiration.  The  soft  and  yielding  tissue 
of  the  lungs  admits  of  the  free  entrance  and  rapid  cir- 
culation of  the  air  through  their  cells,  all  which  become 
distended  in  the  moment  of  inspiration  ;  in  this  act  the 
lungs  are  wholly  passive,  the  air  distending  them  in  the 
exact  proportion  with  which  the  parietes  of  the  chest  are 
expanded  ;  in  expiration,  the  contraction  of  the  thorax 
expels  a  great  portion  of  the  air  from  the  cells,  and  thus 
the  lungs  become  diminished  in  capacity  ;  in  effecting 
this  change  the  elasticity,  aided  in  all  probability  by  the 
irritable  or  muscular  energy  of  these  organs  may  assist 
the  muscular  and  elastic  power  of  the  parietes  of  the 
chest.  In  expiration  the  air-cells  are  not  wholly  emp- 
tied ;  no  power  can  completely  discharge  the  air  from 
lungs  that  have  once  breathed. — See  Anatomy  of  the 
Diaphragm.  We  shall  ntxt  direct  our  attention  to  the 
pericardium  and  the  heart. 

The  pericardium  is  a  strong  fibro-serous  membrane, 
in  the  form  of  a  conical  bag,  whose  base  is  below  and 
apex  above  ;  it  is  larger  than  the  heart,  which  it  en- 
closes, together  with  a  portion  of  the  great  vessels  con- 
nected to  it,  and  over  whose  surface  its  internal  or 
serous  layer  is  reflected :  the  external  fibrous  lamina  is 
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connected,  inferiorly,  to  the  central  division  of  thecor- 
diform  tendon  of  the  diaphragm,  and  to  some  of  its 
fleshy  portion  between  the  central  and  the  left  divisions 
of  that  tendon  ;  anteriorly,  to  the  pleuree,  and  to  the 
parts  contained  in  the  anterior  mediastinum  ;  poste- 
riorly, *to  the  oesophagus  and  to  the  other  parts  in  the 
posterior  mediastinum  ;  superiorly,  it  is  continued  along 
the  outer  coat  of  the  great  vessels,  while  the  serous 
layer  is  reflected  on  these  towards  the  heart.  On  each 
side  it  is  in  a  similar  manner  connected  to  the  pulmo- 
nary vessels  ;  the  pleura  and  the  phrenic  nerve  also  are 
attached  to  it  in  this  situation.  The  connexion  be- 
tween it  and  the  tendon  of  the  diaphragm,  particularly 
towards  its  fore  part  is  very  intimate ;  in  the  adult 
they  are  almost  inseparable,  not  so  however  in  the 
fcetus.  Open  this  bag  and  we  shall  see  that  it  is  lined 
throughout  by  a  smooth  serous  membrane,  which  if  we 
trace  to  the  superior  part  of  the  sac  we  shall  perceive 
to  be  reflected  on  the  vena  cava  on  the  right  side,  on 
the  aorta  on  the  middle,  and  on  the  pulmonary  artery 
on  the  left  side  ;  on  these  three  vessels  it  descends  to- 
wards the  heart :  there  is  a  longer  portion  of  the  aorta 
covered  by  the  serous  membrane  than  of  the  vena  cava 
or  pulmonary  artery,  which  two  are  nearly  equal  in  this 
respect.  The  serous  layer  is  reflected  on  the  superior 
cava,  opposite  the  entrance  of  the  vena  azygos  ;  as  it 
descends  along  that  vessel  it  nearly  surrounds  it,  except 
a  small  portion  of  it  posteriorly  :  from  the  vena  cava  it 
continues  to  the  right  auricle,  which  it  covers  anteriorly 
and  on  the  right  side  ;  from  this  it  passes  on  the  right 
pulmonary  veins,  covers  these  partially,  and  is  thence 
reflected  to  the  fibrous  layer  ;  from  the  lower  part  of 
the  right  auricle  it  is  continued  partly  round  the  infe- 
rior cava,  and  from  it  also  it  is  reflected  to  the  fibrous 
layer.  On  the  aorta  the  serous  layer  descends  at  first 
on  the  forepart,  afterwards  on  its  sides  andback  part,  so 
as  to  encircle  it ;  near  the  heart  it  passes  from  it  over 
the  pulmonary  artery,  so  as  to  connect  these  vessels  to 
each  other,  leaving  of  course  uncovered  so  much  of 
each  as  are  in  apposition  ;  along  these  vessels  the  serous 
membrane  descends  to  the  ventricles,  and  having  co- 
vered all  the  anterior  surface  of  the  heart,  it  turns 
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round  its  apex,  covers  the  posterior  surface,  and  ascend^ 
ing  on  it  as  high  as  the  upper  edge  of  the  left  auricle, 
it  is  thence  reflected  on  the  fibrous  layer  in  front  of  the 
posterior  mediastinum  ;  from  the  left  auricle  also  it  ex- 
tends to  the  left  pulmonary  veins,  from  which  it  is  con- 
tinued to  the  fibrous  layer,  and  on  this  we  can  trace  it  in 
an  uninterrupted  course  to  that  point,  at  which  we  com- 
menced its  description. 

The  pericardium,  by  its  fibrous  lamina,  is  of  use  in 
fixing  the  heart  in  its  situation,  and  strengthening  its 
parietes  so  as  to  resist  over  distention ;  this  tunic  also, 
by  its  elasticity,  may  assist  in  the  subsequent  contrac- 
tion of  its  cavities,  while  the  serous  layer  being  always 
lubricated  by  a  fine  fluid,  facilitates  the  motion  of  the 
heart.  When  the  pericardium  is  fully  opened,  the 
right  auricle,  the  two  cavae,  the  appendix  of  the  left 
auricle,  the  right  or  anterior  ventricle,  that  small  portion 
of  the  left  which  forms  the  apex  of  the  heart,  the  aorta 
and  pulmonary  artery,  also  branches  of  the  coronary 
vessels,  ramifying  on  the  anterior  surface  of  the  heart,  all 
come  into  view. 

The  heart  is  placed  obliquely  between  the  lungs, 
the  base  of  it  is  superior,  posterior,  to  the  right  side, 
and  near  to  the  spine,  while  the  apex  points  towards 
the  costal  end  of  the  cartilage  of  the  6th  rib  on  the 
left  side,  and  during  life  can  be  felt  pulsating  a  little 
above  and  below  this  rib ;  the  heart  is  retained  in  situ 
by  the  pericardium,  and  by  the  great  vessels  ;  it  is  sub- 
ject, however,  to  a  slight  change  of  position,  accord- 
ing as  that  of  the  body  is  altered,  as  well  as  from  the 
different  states  of  inspiration  and  expiration.  The  heart 
consists  of  four  cavities,  two  ventricles,  and  two  auri- 
cles ;  these  the  student  may  examine  in  that  order  or 
course  which  the  blood  pursues  in  passing  through 
this  organ.  Suppose  the  two  venae  cavae  pour  their 
blood  into  the  right  auricle  so  as  to  distend  it,  the 
parietes  of  this  cavity  then  contract,  and  empty  its  con- 
tents into  the  right  ventricle ;  this  next  propels  the 
blood  into  the  pulmonary  artery,  the  branches  of  which 
convey  it  through  the  lungs  ;  from  these  organs  it  is  re- 
turned by  the  four  pulmonary  veins,  two  on  each  side, 
into  the  left  auricle  ;  from  this  cavity  it  is  forced  into 
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the  left  ventricle,  which  then  propels  it  into  the  aorta, 
through  whose  branches  it  is  conveyed  to  all  parts  of 
the  body,  whence  it  is  again  returned  to  the  heart  by 
the  veins.     The  superior  vena  cava  is  seen  descending 
obliquely  forwards  and  inwards  within  the  pericardium, 
and  joining  the  upper  and  back  part  of  the  right  auri- 
cle.    Of  the  inferior  cava  but  a  short  portion  is  seen 
within  the  pericardium  ;  this  vessel  lies  on  a  plane  pos- 
terior to  the  superior  cava,  and  passing  obliquely  up- 
wards, backwards,  and  inwards,  joins  the  lower  and 
back  part  of  the  right  auricle.    Between  these  two  veins 
the  right  auricle  is  situated ;  it  is  somewhat  square, 
its  posterior  part,  between  the  two  cavae,  is  called  the 
sinus :  the  anterior  loose  portion,  the  auricular  appen- 
dix or  process;  the  right  auricle  is  connected  inferiorly 
to  the  right  ventricle,  andpartly  rests  on  the  diaphragm; 
on  the  right  side  it  is  free,  and  on  the  left  it  is  con- 
nected to  the  left  auricle  ;  lay  open  this  cavity  by  a  per- 
pendicular incision  from  the  superior  down  to  within  half 
an  inch  of  the  inferior  cava ;  from  the  centre  of  this 
make  a  transverse  cut  towards  the  anterior  part  of  the 
auricle,  wash  out  the  blood,  and  we  may  then  observeat 
the  back  part  of  the  sinus  the  openings  of  the  two  cavce, 
and  between    these   a    slight   projection,  tuberculum 
Lower  i ;  and  in  the  auricular  appendix  the  muscular 
fibres  called  musculi  pectinati.     We  can  also  now  per- 
ceive that  the  left   or  internal   side  of  the   auricle  is 
formed  by  a  thin  sheet  of  membranous  and  muscular 
substance  ;  this  is  the  septum  aric  idar  urn  ;  on  the  in- 
ferior part  of  this  we  may  observe  a  depression,  the 
fossa  ovalis,  immediately  above  the  inferior  cava,  and 
surrounded  in  part  by  a  thick  lip,  named  its  annul  us  ; 
at  the  upper  and  deeper  part  of  this  fossa  we  frequently 
find  a  small  oblique  passage  leading  into  the  left  auricle, 
its  obliquity,  however,  prevents  any  communication 
taking  place  during  life  ;  in  the  foetus  before  birth  this 
was  a  free  opening,  i\\e  foramen  ovale,  between  the  two 
auricles  ;  anterior  to  the  opening  of  the  inferior  cava, 
we  observe  the  semilunar  fold  of  the  lining  membrane, 
the  Eustachian  valce  :  this  valve  is  connected  by  its 
convex  edge  to  the  angle  between  the  vein  and  auricle  ; 
its  concave  edge  is  loose,  and  looks  backwards  and  to 
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the  right  side  ;  its  superior  cornu  is  connected  to  the 
anterior  or  the  left  limbus  of  the  fossa  ovalis,  and  the 
inferior  to  the  fore  part  of  the  vena  cava  ;  this  cornu  is 
sometimes  continued  round  that  vessel  to  the  posterior 
limbus  of  the  fossa  ovalis ;  in  the  adult  and  old  this 
valve  is  often  reticulated  and  imperfect ;  in  the  foetus  it 
is  generally  more  perfect  and  large,  hence  it  is  consi- 
dered by  many  as  being  of  use  at  that  period  in  direct- 
ing the  blood  from  the  inferior  cava  at  once  into  the 
left  auricle  through  the  foramen  ovale,  and  preventing 
its  mixing  with  that  from  the  superior  cava.  To  the 
left  side  of  the  Eustachian  valve,  between  it  and  the 
ventricle,  is  the  orifice  of  the  coronary  vein,  which  is 
also  partly  covered  by  a  semilunar  fold  of  membrane, 
the  valve  which  secures  this  opening  against  the  re- 
entrance  of  the  blood  during  the  contraction  of  the  auri- 
cle ;  this  valve  also  is  often  imperfect ;  on  different  parts 
of  the  auricle  small  orifices  may  be  often  seen,  (foramina 
Thebesii ;)  these  are  probably  the  extremities  of  small 
veins. 

In  the  anterior  part  of  the  auricle  we  see  the  small 
circular  opening  of  the  appendix,  inferior  to  which,  and 
opposite  the  tuberculum  Loweri,  is  the  large  orifice 
leading  into  the  right  ventricle  ;  this,  the  right  auriculo- 
ventricular  opening,  is  circular,  and  surrounded  by  a 
dense  white  line,  which  has  been  erroneously  described 
as  the  right  tendon  of  the  heart.  We  may  next  ex- 
amine the  right  ventricle ;  for  this  purpose  open  its 
cavity,  by  raising  the  anterior  wall  in  the  form  of  a  flap 
from  below,  making  one  incision  along  its  right  side,  and 
the  other  near  the  septum  cordis.  The  right  ventricle 
is  triangular,  its  base  is  joined  to  the  auricle,  the  apex 
is  a  little  above  the  apex  of  the  heart ;  the  right  is 
separated  from  the  left  ventricle  by  a  thick  muscular 
lamina  (the  septum  cordis  ;)  the  parietes  of  this  cavity 
are  rendered  very  irregular  internally  by  numerous 
musc\il&ripYojectioiis,thecarnccecolumnce;  some  of  these 
are  attached  throughout  their  whole  length,  others  are 
fixed  by  their  extremities,  and  loose  in  their  centre,  and 
a  third  species  are  fixed  by  one  end  to  the  fleshy  sub- 
stance of  the  heart,  by  the  other  to  thin  tendinous  cords 
which  are  attached  to  the  auricular  valves  ;  the  carneee 
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columnse  take  various  directions,  and  are  all  covered 
by  the  fine  lining  membrane  of  the  heart.  At  the  base 
of  this  cavity  we  observe  the  auricular  and  arterial 
opening  ;  the  latter  is  superior,  anterior,  and  to  the  left 
side  of  the  former  ;  from  the  margin  of  the  auricular 
opening  a  fold  of  the  lining  membrane  descends  into 
the  ventricle,  the  inferior  loose  edge  of  which  divides 
into  three  portions,  each  ending  in  a  very  irregularly 
notched  margin,  to  which  the  chordae  tendineae  are 
attached  ;  these  are  the  tricuspid  valves,  one  division  is 
anterior,  the  second  is  posterior  on  the  septum  cordis, 
and  the  third,  which  is  the  largest,  is  to  the  left  side, 
and  separates  the  auricular  from  the  arterial  opening  : 
many  of  the  tendinous  threads  are  connected  to  the 
dorsum,  as  well  as  to  the  edge  of  these  folds,  and  cross 
each  other  as  they  run  to  the  carneae  columnae.  The 
use  of  the  tricuspid  valves  is  to  prevent  the  reflux  of 
the  blood  from  the  ventricle  into  the  auricle ;  as  the 
former  cavity  is  being  distended,  the  blood  separates  the 
valves  from  the  parietes  of  the  ventricle,  and  thus  be- 
comes situated  on  their  outer  side  ;  when  the  ventricle 
then  contracts,  it  presses  the  blood  against  these  folds, 
which  are  thus  approximated  to  each  other,  and  slightly 
raised  against  the  opening  so  as  to  close  it,  the  carneae 
columnae  at  the  same  time  contracting  make  tense  the 
chordae  tendineae,  and  thus  accomplish  the  two  objects, 
1st,  of  completely  approximating  the  valves  ;  and  2nd, 
of  preventing  their  being  reversed  or  thrown  up  into 
the  auricle.  The  orifice  of  the  pulmonary  artery  is 
small,  and  situated  at  the  highest  point,  and  at  the  left 
extremity  of  the  ventricle,  the  surface  of  which  becomes 
smooth  as  it  approaches  it ;  this  vessel  is  connected  to 
the  ventricle  by  the  external  and  internal  serous  mem- 
branes of  the  heart,  between  which  its  fibrous  coat  is 
connected  to  the  fleshy  fibres  of  the  ventricle  by  three 
roots,  convex  towards  the  heart,  and  marked  inter- 
nally each  by  a  distinct  white  line  ;  from  this  arterial 
opening  three  folds,  semilunar  valves,  extend  into 
the  vessel,  the  convex  edge  of  each  is  fixed  to  the  white 
line  at  each  of  the  roots  of  the  artery  ;  the  concave  is 
loose,  but  thick,  and  contains  in  its  centre  a  small 
tubercle,  the  corpusarantii  Qisesainoideuin.  The  use 
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of  these  valves  is  to  prevent  the  blood  returning  from 
the  artery  into  the  ventricle  ;  for,  as  the  former  becomes 
distended,  the  blood  flows  behind  these  valves,  separates 
them  from  the  sides  of  the  artery,  and  so  approximatet 
them  to  each  other  ;  and  when  the  artery  contracts,  is 
presses  the  blood  so  strongly  against  these  valves  as 
nearly  to  intercept  the  opening,  and  cause  the  blood  to 
flow  onwards  through  the  artery ;  the  corpora  arantii 
are  supposed  to  be  of  use  in  giving  additional  strength 
towards  the  centre  of  the  opening,  where  the  pressure 
will  be  greatest ;  the  semilunar  valves,  both  in  the  pul- 
monary artery  and  in  the  aorta,  while  they  support  the 
column  of  blood  in  these  vessels  cannot  wholly  prevent 
its  regurgitation  to  the  heart.  The  pulmonary  artery 
ascends  obliquely  backwards  for  about  two  inches  and  a 
half  within  the  pericardium  ;  and  just  as  it  escapes  from 
this  cavity  it  divides  into  the  right  and  left  branch  ;  in 
this  course  it  lies  at  first  anterior  to  the  aorta,  and  after- 
wards to  the  left  side.  The  right  pulmonary  artery  is 
the  longer  branch  ;  it  turns  in  a  transverse  direction  to 
the  right  side,  and  passes  through  the  arch  of  the  aorta, 
and  behind  the  superior  cava,  to  the  root  of  the  right 
lung,  and  there  divides  into  three  branches.  The  left 
pulmonary  artery 'is  short,  proceeds  to  the  left  side,  and 
entering  the  root  of  the  left  lung  anterior  to  the  left 
bronchus,  divides  into  two  branches  ;  from  the  division 
of  the  pulmonary  artery  a  ligamentous  cord  extends 
backwards  and  downwards  to  the  lower  extremity  of  the 
arch  of  the  aorta ;  this  is  the  remains  of  theductus  arte- 
riosus,  which  in  the  foetus  conveyed  the  blood  from  the 
pulmonary  artery  into  the  aorta,  as  it  could  not  pass  in 
any  quantity  through  the  condensed  structure  of  the 
lungs  ;  the  recurrent,  or  inferior  laryngeal  nerve  of  the 
left  side  winds  round  this  substance.  In  the  lungs  the 
pulmonary  arteries  divide  into  numerousbranches,  which 
spread  minutely  on  the  air-cells,  on  which  they  termi- 
nate in  the  pulmonary  veins,  which  vessels  thusariseby 
innumerable  ramifications  :  these  unite  with  each  other, 
and  form  larger  trunks,  which  arrive  at  the  root  of  the 
lungs,  two  on  each  side,  where  they  lie  anterior  and  in- 
ferior to  the  pulmonary  artery  ;  these  veins  then  pass 
inwards  to  join  the  left  auricle,  a  cavity  which  may  be 
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next  examined.     The  left  auricle  is  situated  at  the  up- 
per and  back  part  of  the  heart,  in  front  of  the  mediasti- 
num; it  maybe  exposed,  either  by  raising  the  apex  of  the 
heart,  or  removing  this  organ  from  the  body,  and  placing 
it  on  its  anterior  surface;  it  is  somewhat  square,  smaller 
than  the  right,  but  its  parietes  are  thicker  and  stronger: 
from  its  upper  and  left  extremity  its  appendix,  which  is 
very  small,  passes  forwards,  and  overlaps  the  origin  of 
the  pulmonary  artery ;  lay  open  this  cavity  by  a  perpen- 
dicular incision  along  its  middle  line;  internally  we  per- 
ceive it  smooth,  except  in  the  appendix,  where  a  few 
fleshy  fasciculi  appear,  as  in  the  right  side;  on  the  sep- 
tum auricularum,  a  slight  depression,  not  so  distinct  as 
that  in  the  right  auricle,  marks  the  former  situation  of 
the  foramen  ovale ;  the  four  pulmonary  veins  are  seen 
opening  into  the  angles  of  this  cavity,  two  on  each  side  ; 
those  of  the  left  open  very  near  each  other,  and  some- 
times in  common,  beneath  the  opening  of  the  appendix ; 
at  its  inferior  part  we  perceive  the  opening  into  the  left 
ventricle,  circular,  smooth,  and  marked  by  a  white  line, 
as  in  the  right  auricula- ventricular  opening,  than  which 
this  of  the  left  side  is  somewhat  smaller.     The  left  ven- 
tricle is  conical ;  its  apex  forms  the  apex  of  the  heart : 
flattened  anteriorly  ;  longer  but  smaller  than  the  right 
ventricle ;  its  parietes  are  much  thicker,  and  to  it  the 
septum  cordis  appears  to  belong  ;  continue  the  incision 
that  had  been  made  in  the  left  auricle  downwards  along 
the  back  of  the  left  ventricle  to  its  apex :  the  great  thick- 
ness of  its  walls,  and  the  roughness  of  its  internal  sur- 
face from  the  strong  and  projecting  carnea?  columnee, 
may  now  be  remarked  ;  at  the  superior  part  of  this  ca- 
vity we  find  the  auricular  and  aortic  openings  ;  these  lie 
very  near  each  other,  the  arterial  being  immediately  in 
front  of  the  auricular ;  from  the  circumference  of  the 
latter  there  descends  a  fold  of  membrane,  which  divides 
into  two  portions,  called  the  mitral  valves  ;  these  are 
stronger,  but  in  every  other  respect  are  similar  to  the 
tricuspid  valves  in  the  right  ventricle  :  these  also  an- 
swer a  similar  office,  that  of  preventing  the  blood  return- 
ing from  the  left  auricle.     The  aortic  opening  is  situated 
at  the  upper  and  anterior  part  of  the  left  ventricle,  in 
front  of  the  auricular,  from  which  it  is  separated  by  the 
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anterior  or  large  division  of  the  mitral  valve;  the  ventri- 
cle is  smooth  in  the  vicinity  of  this  opening.     The  ante- 
rior division  of  the  mitral,  and  the  left  of  the  tricuspidal 
valves  are  supposed  to  be  larger  than  the  other  portions, 
for  the  purpose  of  preventing  any  blood  flowing  from  the 
auricle  or  ventricle  into  the  aorta  or  pulmonary  artery, 
until  the  ventricle  is  fully  distended.     The  aorta  arises 
from  the  left  ventricle  in  the  same  manner  as  the  pulmo- 
nary artery  from  the  right ;  three  semilunar  valves  also 
proceed  from  this  orifice  into  the  aorta,  stronger,  but 
similar  in  structure  and  in  function  to  those  in  the  pul- 
monary artery ;  the  corpora  arantii  in  particular  are 
larger  and  firmer  in  the  aortic  valves ;  external  to  each 
semilunar  valve,  the  aorta  is  dilated  into  a  small  sinus ; 
these  three  are  named  the  sinuses  of  Morgagni,  or  lesser 
sinuses  of  the  aorta.     The  aorta  at  is  origin  is  covered 
by  the  pulmonary  artery ;  it  ascends  obliquely  forwards 
and  to  the  right,  as  high  as  on  a  level  with  the  cartilages 
of  the  2d  rib  of  each  side;  it  then  passes  backwards, 
and  to  the  left  side ;  and  lastly  descending  as  low  as  the 
4th  dorsal  vertebra,  it  becomes  closely  attached  to  the 
spine  :  this  portion  of  the  aorta  is  called  the  arch,  at  the 
termination  of  which  this  vessel  receives  the  name  of 
thoracic  or  descending  aorta,  which  descends  through 
the  posterior  mediastinum,  as  was  already  stated ;  the 
arch  of  the  aorta  is  divided  into  the  ascending,  the  trans- 
verse, and  the  descending;  the  first  is  the  longest  portion, 
and  in  general  is  so  much  dilated  at  the  upper  part  as  to 
have  received  the  name  of  the  great  sinus;  this  ascend- 
ing portion  is  within  the  pericardium, covered  at  first  by 
the  pulmonary  artery ;  it  afterwards  lies  between  this  ves- 
sel and  the  vena  cava  ;  from  the  commencement  of  this, 
the  two  coronary  arteries  arise;  the  middle  or  transverse 
portion  of  the  arch  lies  above  the  pericardium,  and  in 
front  of  thetrachea;  from  it  arises  the  innominata,  left  ca- 
rotid and  left  subclavian;  the  descending  portionbends 
behind  the  root  of  the  left  lung,  and  is  connected  to  the 
pulmonary  artery  by  the  remains  of  the  ductus  arterio- 
sus  ;  through  the  arch  of  the  aorta,  the  right  pulmonary 
artery,  left  bronchus  and  left  recurrent  nerve  pass. 

The  heart  is  composed  of  three  tunics  ;   1  st,  the  re- 
flected serous  layer  of  the  pericardium,  externally;  2d, 
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the  serous  membrane  which  lines  the  vascular  system, 
internally ;  and  3dly,  between  these  membranes  a  lami- 
na of  muscular  substance :  the  serous  membranes  are 
stronger,  but  the  muscular  tunic  weaker  in  the  auricles 
than  in  the  ventricles  :  the  muscular  fibres  are  arranged 
chiefly  in  a  spiral  direction,  but  they  are  so  closely  united 
that  their  course  is  not  obvious,  unless  after  long  mace- 
ration; external  to  this  tunic,  in  the  adult  or  pldy  and  on 
the  right  side  principally,  we  generally  find  a  quantity 
of  adeps  placed.  The  coats  of  the  heart  are  supplied 
with  blood  from  the  two  coronary  arteries,  the  first 
branches  of  the  aorta  :  the  nerves  of  the  heart  are  small 
and  numerous  ;  they  are  derived  from  the  cervical  gang- 
lions of  the  sympathetic,  and  from  the  pneumo-gastric  of 
each  side. — (See  Vascular  and  Nervous  Systems.)  The 
student  may  next  examine  what  are  the  parts  which  pass 
through  the  upper  orifice  of  the  thorax. 

Posterior  to  the  deep  cervical  fascia  we  perceive  the 
sterno-hyoid  and  thyroid  muscles  first  ascending  through 
this  opening:  behind  these  is  a  quantity  of  cellular  mem- 
brane, and  the  remains  of  the  thymus  gland  :  next  are 
the  right  and  left  vence  inonminatce,  the  former  de- 
scendingperpendicularly,the  latter  obliquely  across  this 
opening  ;  these  two  veins  unite  opposite  the  cartilage  of 
the  2d  rib  of  the  right  side,  and  form  the  superior  vena 
cava,  which  soon  enters  the  pericardium,  and  empties 
itself  into  the  right  auricle ;  behind  these  veins,  the 
phrenic  and  par  vagum  enter  the  chest ;  the  former   is 
external  and  anterior  to  the  latter,  and  both  are  anterior 
to  the  subclavian  arteries.     The  phrenic  nerve,  accom- 
panied  by   the  internal   mammary  vessels,  descends 
through  the  thorax,  anterior  to  the  root  of  the  lungs, 
to  the  diaphragm,  to  which  it  is  distributed ;  this  nerve 
on  the  left  side  is  longer,  and  lies  somewhat  posterior  to 
that  on  the  righf;  side ;  the  8th  pair  entering  the  chest, 
between  the  subclavian  vein  and  artery,  passes  back- 
wards behind  the  root  of  the  lung,  on  which  it  forms  an 
extensive  plexus,  pulmonary  plexus ;  it  then  enters  the 
posterior  mediastinum,  aud  becomes  attached  to  the 
oesophagus,  which  conducts  it  to  the  stomach.     We 
next  perceive  the  innominata,  left  carotid,  and  left  sub- 
clavian arteries  ascending  out  of  this  cavity ;  the  inno- 
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minata  is  most  anterior,  and  the  left  subclavian  the  most 
posterior  of  the  three.     The  trachea  is  next  seen  enter- 
ing the  thorax,  behind  these  vessels,  and  inclining  a  lit- 
tle to  the  right  side ;  this  tube  commences  opposite  the 
5th  or  6th  cervical  vertebra,  descends  at  first  in  the 
middle  line,  but  as  it  approaches  the  chest,  it  inclines 
to  the  right,  the  aorta  pressing  on  its  left  side :  in  the 
neck  it  rests  on  the  oesophagus,  and  lies  between  the 
great  vessels;  it  is  covered  by  the  thyroid  gland  and  its 
veins,  the  sternal  muscles,  the  arteria  and  left  venamno- 
minata :  in  the  thorax,  the  trachea  descends  obliquely 
backwards,  and  opposite  the  3d  dorsal  vertebra  it  di- 
vides into  the  right  and  left  bronchial  tubes  ;  a  number 
of  dark  lymphatic  glands  (the  bronchial  glands]  lie  in 
the  angle  of  the  division,  and  adhere  closely  to  the 
branches.     The  trachea  is  composed  of  18  or  20  fibro 
cartilages,  connected  together  by  an  elastic  substance, 
and  lined  by  mucous  membrane  ;  each  cartilage  forms 
about  three-fourths  of  a  circle,  the  deficiency  posteriorly 
being  filled  by  a  fibrous  membrane,  which  also  encloses 
the  cartilages,  and  by  some  transverse  muscular  fibres 
and  mucous  glands ;  the  right  bronchial  tube  is  the 
larger  branch ;  it  runs  transversely  into  the  root  of  the 
lung,  and  divides  into  three  branches  ;  the  vena  azygos 
bends  over  this  vessel;  the  left  bronchial  tube  is  longer, 
and  takes  a  course  slightly  curved  downwards  and  to 
the  left  side,  through  the  arch  of  the  aorta  to  the  root 
of  the  left  lung,  and  then  divides  into  two  branches;  the 
further  subdivisions  of  these  two  tubes  gradually  lose 
the  cartilaginous  structure,  divide  into  numerous  fine 
membranous  vessels,  which  terminate  in  small  cells ; 
these  communicate  with  each  other,  and  on  these  the 
pulmonary  vessels  minutely  ramify :  the  bronchi  are 
composed  of  the  same  structures  as  the  trachea,  the  car- 
tilages, however,  soon  lose  their  annular  fqrm,  and  be- 
come irregular  ;  in  their  minute  subdivisions  they  no 
longer  exist ;  the  air  serves  to  retain  these  as  well  as  the 
cells  in  a  permanently  distended  condition.     Behind  the 
trachea,  the  oesophagus  is  seen enteringthe  thorax,  lying 
close  to  the  spine ;  at  first  a  little  to  the  left  of  the  mesial 
line,  afterwardsto  the  right  of  thatline,  and  as  it  descends 
through  the  posterior  mediastinum,  it  again  inclines  to 
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the  left.  On  the  left  side  of  this  tube,  the  thoracic  duct 
is  seen  ascending  from  the  thorax  into  the  neck,  between 
the  left  carotid  and  subclavian  arteries.  As  the  oeso- 
phagus enters  the  chest,  we  observe  on  either  side  of  it 
the  recurrent  nerve  ;  that  of  the  left  side  passes  out  of 
this  cavity,  that  of  the  right  arises  on  a  level  with 
this  opening  :  external  to  this  nerve,  on  each  side, 
we  perceive  the  sympathetic  entering  the  chest ;  it  lies 
posterior  to  the  phrenic  and  the  vagus,  but  between 
both ;  this  nerve  having  formed  its  inferior  cervical 
ganglion,  divides  into  several  branches  which  descend 
into  the  thorax,  a  few  pass  anterior  to  the  subclavian 
artery,  the  principal  pass  behind  it ;  they  all  unite  in  its 
first  thoracic  ganglion,  which  is  situated  on  the  neck  of 
the  first  rib  ;  the  sympathetic  then  descends  along  the 
side  of  the  spine,  passing  over  the  heads  of  the  ribs,  and 
opposite  each  intercostal  space  forms  a  small  trian- 

fular  ganglion,  from  each  of  which  two  or  three  small 
ranches  proceed  to  join  the  dorsal  spinal  nerves,  and 
from  the  five  or  six  inferior  the  great  and  small  splanch- 
nic nerves  arise ;  the  sympathetic  is  so  small,  inferiorly, 
that  it  is  often  difficult  to  trace  it,  it  escapes  from  the 
thorax  into  the  abdomen,  beneath  the  true  ligamentum 
arcuatum.  Posterior  to  the  oesophagus,  the  longi  colli 
muscles  ascend  through  the  upper  opening  of  the  tho- 
rax ;  on  each  side  of  these  lie  the  superior  intercostal 
artery,  and  the  anterior  branch  of  the  1st  dorsal  nerve, 
ascending  to  join  the  last  cervical  in  the  brachial 
plexus. 


CHAP.  IV. 

MUSCLES    OF    THE    BACK. 

SECTION  I. 


PLACE  the  subject  on  the  forepart,  raise  the  chest  by 
blocks,  let  the  head  and  arms  hang,  thus,  the  muscles 
in  this  region  will  be  made  tense :  divide  the  integu- 
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ments  along  the  middle  line,  from  the  occiput  to  the 
sacum  ;  make  a  transverse  incision  from  the  last  cervi- 
cal vertebra  to  the  acromion,  and  another  from  the  last 
dorsal  vertebra  to  the  posterior  part  of  the  axilla ;  re- 
flect the  upper  and  lower  flap  of  integument  from  the 
spine  towards  the  side,  and  raise  the  middle  portion 
from  below  upwards  and  inwards  ;  thus  the  dissector 
can  most  easily  expose  the  trapezius  and  latissimusdorsi 
muscles  ;  the  integuments  in  this  region  are  dense,  also 
the  subjacent  cellular  tissue,  which  seldom  contains 
much  adeps,  inferiorly  it  is  often  anasarcous  ;  when  all 
this  is  dissected  from  the  posterior  part  of  the  trunk,  we 
see  exposed  the  trapezius  superiorly,  the  latissimus  dorsi 
inferiorly,  and  between  these,  in  a  small  triangular  space 
behind  the  base  of  the  scapula,  a  part  of  the  great  rhom- 
boid, also  two  or  three  tendons  of  the  sacro-lumbalis, 
and  a  portion  of  the  7th,  8th,  and  9th  ribs,  and  of  the 
corresponding  intercostal  muscles  ;  along  the  middle 
line  of  the  neck  a  strong  liga-.i.-ent  is  observed,  (ligamen- 
tum  nuchae),  at  the  lower  part  of  which  a  strong  apo- 
neurosis of  an  oval  form,  (the  cervical  aponeurosis): 
also  covering  the  lumbar  region  another  still  stronger  is 
seen,  (the  lumbar  fascia) :  to  each  of  these  the  student 
should  pay  attention.  The  ligamentumnuchcei&inserted 
superiorly  into  the  occipital  protuberance,  it  descends  in 
the  median  line,  broad  above,  and  sinking  in  deep,  so  as 
to  form  a  septum  between  the  muscles  on  the  right  and 
left  sides,  and  is  inserted  inferiorly  into  the  spinous  pro- 
cesses of  the  three  or  four  last  cervical  vertebrae,  and 
into  the  cervical  aponeurosis.  Use,  to  support  the  head 
in  flexion  of  the  neck,  and  to  give  attachment  to  mus- 
cles. The  cervical  aponeurosis  extends  from  the  5th 
cervical  to  the  5th  dorsal  vertebra,  narrow  at  each 
extremity,  and  broad  in  the  centre  between  the  superior 
angles  of  the  two  scapulae  ;  the  fibres  are  transverse,  and 
continuous  with  the  fibres  of  the  trapezius  on  each  side  ; 
it  gives  strength  to  these,  and  binds  down  the  subjacent 
muscles.  The  lumbar  fascia  is  of  great  strength  ;  it  is 
also  somewhat  oval,  attached  by  its  inferior  extremity  to 
the  spinous  processes  of  the  sacrum,  and  by  its  superior 
to  those  of  the  inferior  dorsal  vertebrae  ;  on  either  side 
it  is  connected  to  the  crest  of  the  ilium,  and  to  the  abdo- 
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minal  muscles,  particularly  to  the  transversalis,  also  to 
the  latissimus  dorsi  and  serratus  posticus  inferior  ;  its 
internal  surface  is  attached  along  the  median  line  to 
the  spines  of  the  lumbar  vertebrae,  and  on  either  side 
to  the  transverse  processes.  This  fascia  gives  great 
support  to  the  loins,  where  the  skeleton  is  compara- 
tively weak ;  like  the  ligamentum  nuchse  it  supports 
the  trunk  in  flexion,  it  also  assists  in  maintaining  it  in 
equilibrio  in  lateral  portion,  and  it  also  serves  to  give 
attachment  to  several  muscles,  which  again  in  their  turn 
serve  to  keep  it  in  a  state  of  tension 

The  muscles  of  the  back  are  many  of  them  indistinct, 
and  vary  very  much  in  different  subjects  both  in  their 
appearance  and  in  their  exact  attachments  to  any  cer- 
tain number  of  vertebrae  ;  the  student  is  not  to  expect 
therefore  to  find  each  muscle  in  this  region  to  corres- 
pond accurately  with  the  description  that  is  given,  some 
being  attached  to  a  greater,  others  to  a  lesser  number  of 
processes  than  is  stated.  The  muscles  of  the  back  are 
arranged  in  four  successive  layers,  each  nearly  covering 
the  other  between  the  integuments  and  the  bones  ;  the 
muscles  of  the  first  layer  are  the  trapezius  and  the  latis- 
simus dorsi. 

TRAPEZIUS,  broad,  triangular,  the  base  along  the 
spine,  the  apex  at  the  shoulder,  arises  by  a  thin  apo- 
neurosis  from  the  internal  third  of  the  superior  trans- 
verse ridge  of  the  occipital  bone,  from  the  ligamentum 
nuchse,  and  from  the  spinous  processes  of  the  last  cer- 
vical, and  of  all  the  dorsal  vertebrae  ;  the  superior  fibres 
descend  obliquely  outwards  and  forwards  ;  the  middle 
pass  transversely,  the  inferior  ascend  obliquely  forwards; 
all  converge  towards  the  shoulder,  audareinserted  into 
the  posterior  border  of  the  external  third  of  the  clavicle, 
and  of  the  acromion  process,  also  in  the  upper  edge 
of  the  spine  of  the  scapula,  Use,  to  raise  and  draw 
backwards  the  shoulder  ;  the  inferior  fibres  which  end 
in  a  triangular  shaped  tendon,  which  glides  over  the 
triangular  smooth  surface  at  the  commencement  of  the 
spine,  may  draw  down  the  base  of  the  scapula,  and  thus 
by  rotating  this  bone  will  elevate  the  acromion  process, 
and  assist  the  remainder  of  the  muscle  in  raising  the 
shoiilder ;  the  trapezius  may  also  incline  the  head  back- 
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wards  and  to  one  side.  This  muscle  is  covered  by  the 
skin  only,  its  origin  in  many  points  is  continuous  with 
that  of  its  fellow;  it  covers  the  splenii,  complexi,  serrra- 
tus  superior,  levator  scapulae,  and  rhomboid  muscles;  its 
anterior  fibres  are  parallel  to  the  sterno-mastoid,  in  con- 
tact with  it  above,  but  separated  below  by  fat,  vessels  and 
nerves  ;  in  some  subjects  a  band  of  fleshy  fibres  unites 
these  muscles  above  the  clavicle. 

LATISSIMUS  DORSI  is  very  broad,  and  also  triangu- 
lar ;  it  covers  the  greater  part  of  the  lumbar  and  dorsal 
regions,  and  extends  from  these  to  the  inner  side  of 
the  arm  ;  arises  from  the  six  inferior  dorsal  spines,  and 
by  the  lumbar  fascia  from  all  the  lumbar  spines,  also 
from  the  back  of  the  sacrum,  from  the  posterior  third  of 
the  crest  of  the  ilium,  and  by  distinct  fleshy  slips  from 
the  three  or  four  last  ribs  near  their  anterior  extremity  ; 
the  iliac  and  lumbar  fibres  ascend  obliquely  outwards  ; 
the  dorsal  which  are  much  weaker,  pass  transveresl  y  ; 
and  the  costal  are  nearly  vertical ;  all  converge  towards 
the  inferior  angle  of  the  scapula,  over  which  they  glide, 
and  from  which  they  often  derive  an  additional  fasci- 
culus of  fleshy  fibres  ;  thence  the  muscle  continues  to 
ascend  obliquely  outwards  overtheteresmajor,  and  near 
the  inside  of  the  arm  it  twists  beneath  this  muscle  to 
its  fore  part,  ends  in  a  flat  broad  tendon,  which  is  closely 
connected  to  that  of  the  teres,  and  is  inserted  into  the 
inner  or  posterior  edge  of  the  bicipital  groove,  anterior 
and  superior  to  that  tendon  ;  a  small  bursa  is  usually 
found  between  these  tendons  in  this  situation.  Use,  to 
depress  the  shoulder  and  arm,  to  draw  the  arm  back- 
wards and  inwards,  to  rotate  the  humerus  inwards  so  as 
to  turn  the  palm  of  the  hand  backwards,  also  to  depress 
the  ribs  as  in  expiration  ;  but  if  the  upper  extremity  be 
raised  and  fixed,  this  muscle  may  elevate  the  ribs,  and  so 
assist  in  inspiration,  as  well  as  in  raising  the  whole  body, 
as  in  climbing. 

The  dorsal  portion  of  the  latissimus  dorsi  is  covered 
by  the  trapezius  ;  the  remainder  of  this  muscle  is  su- 
perficial, its  origin  is  superior  to  the  glutaeus  maximus, 
its  anterior  edge  is  connected  to  the  abdominal  mus- 
cles, the  inferior  fasciculi  of  the  external  oblique  indi- 
gitate  with  its  costal  origins;  it  covers  the  serratus  in- 
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ferior,  the  lumbar  muscles,  and  the  angle  of  the  scapula; 
its  humeral  end  forms  the  posterior  folds  of  the  axilla ; 
a  fasciculus  of  fleshy  fibres  sometimes  passes  across  the 
floor  of  this  region,  and  connects  the  latissimus  to  the 
great  pectoral  muscle  ;  between  the  angle  of  the  scapula 
and  the  humerus  this  muscle  has  a  twisted  appearance, 
the  lumbar  and  costal  fibres  being  inserted  into  the 
upper  part  of  the  tendon,  und  the  superior  or  dorsal 
portion  into  its  inferior  edge  ;  the  axillary  vessels  and 
nerves  lie  on  this  tendon  at  its  insertion,  and  the  bici- 
pital  groove  is  lined  by  aponeurotic  fibres  derived  from 
it,  and  from  the  tendon  of  the  great  pectoral,  which  are 
thus  united  to  each  other,  although  previous  to  this 
they  are  separated  by  the  brachial  vessels  and  nerves, 
and  by  the  coraco-brachialis  and  biceps  muscles. 
Divide  the  trapezius  and  latissimus  longitudinally  be- 
tween the  spine  and  the  scapula,  reflect  one  portion  to- 
wards the  vertebrae,  the  other  towards  the  side,  and  the 
second  layer  of  the  dorsal  muscles  will  be  exposed. 
(In  dissecting  off  the  latissimus  take  care  not  to  injure 
the  serratus  inferior,  which  is  very  thin,  and  adheres 
closely  to  it.) 

The  second  layer  of  muscles  consists  of  the  rhom- 
boid, levator  anguli  scapulae,  serratus  inferior  and  supe- 
rior, and  the  splenii ;  a  considerable  portion  of  each  of 
these  is  now  seen,  although  they  partly  conceal  each 
other. 

RHOMBOIDEUS  is  broad,  thin,  and  the  most  super- 
ficial of  this  layer ;  it  is  divided  into  a  superior  or 
minor  portion,  and  an  inferior  or  major ;  the  minor 
arises  from  the  lower  part  of  the  ligamentum  nucha?, 
and  from  the  last  cervical  spinous  process  ;  the  fibres 
run  parallel  outwards,  and  a  little  downwards,  and  are 
inserted  into  the  base  of  the  scapula,  opposite  to  and 
above  the  spine.  The  major  arises  from  the  four  or 
five  superior  dorsal  spines  ;  the  fibres  pass  outwards  and 
downwards,  parallel  to  the  former,  and  are  inserted 
into  the  base  of  the  scapula,  extending  from  the  spine 
to  the  inferior  angle.  Use,  to  draw  the  shoulder 
backwards  and  upwards  ;  the  inferior  fibres  also  can, 
by  pulling  back  the  inferior  angle,  rotate  the  scapula, 
so  as  to  depress  the  acromion  process.  The  rhomboid 
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muscles  are  covered  by  the  trapezius,  latissimus,  and 
integuments,  and  conceal  part  of  the  serrati  postici 
muscles. 

LEVATOR  ANGULI  SCAPULAE,  long,  and  somewhat 
round,  placed  at  the  upper  and  posterior  part  of  theside 
of  the  neck,  arises  by  four  or  five  tendons  from  the  pos- 
terior tubercles  of  the  transverse  processes  of  the  four  or 
five  superior  cervical  vertebrae  ;  these  soon  terminate  in 
a  fleshy  belly,  which  descends  obliquely  outwards  and 
backwards,  and  is  inserted  into  the  base  of  the  scapula, 
between  the  spine  and  superior  angle ;  its  use  is  to 
elevate  the  whole  scapula,  if  assited  by  the  trapezius, 
or  to  elevate  the  superior  angle  alone,  and  to  rotate  the 
scapula  so  as  to  depress  the  acromion,  thus  co-operating 
with  the  lesser  pectoral  muscle;  it  is  covered  by  the  tra- 
pezius; a  small  portion  may  be  seen  superiorly  between 
this  and  the  sterno-mastoid  muscle :  the  tendinous  origins 
have  those  of  the  splenius  colli  behind  them,  and  of  the 
scaleni  and  rectus  capitis  anticus  major  before  them. 
Divide  and  reflect  the  rhomboid  muscles ;  beneath  these 
a  quantity  of  loose  cellular  membrane  is  placed,  between 
them  and  the  serratus  magnus,  to  the  posterior  view  of 
which  muscle  the  student  should  now  attend  ;  he  may 
therefore  again  peruse  the  account  given  of  that  muscle, 
(see  page  55.) 

SERRATUS  POSTICUS  SUPERIOR,  arises  by  a  thin 
aponeurosis  from  the  ligamentum  nuchae,  and  from  two 
or  three  dorsal  spines,  forms  a  thin  fleshy  belly,  which 
ends  in  three  fleshy  slips,  which  are  inserted  into  the 
2nd,  3d,  and  4th  ribs  external  to  their  angles.  Use,  to 
expand  the  thorax  by  elevating  the  ribs  and  drawing 
them  outwards.  This  muscle  is  covered  by  the  trapezius 
and  rhomboid  ;  it  lies  on  thesplenius  and  the  deep  layer 
of  muscles;  an  aponeurosis  is  continued  from  it  to  the 
inferior  serratus. 

SERRATUS  POSTICUS  INFERIOR,  arises  by  a  thin 
tendinous  expansion,  which  is  connected  through  the 
lumbar  fascia  to  the  two  last  dorsal  and  two  upper  lum- 
bar spines ;  it  forms  a  thin  fleshy  expansion,  which 
divides  into  three  or  four  fasciculi,  which  are  inserted 
into  the  lower  edge  of  the  four  inferior  ribs  anterior 
to  their  angles.  Use,  by  depressing  the  ribs  it  assists 
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the  abdominal  muscles  in  expiration;  also,  byfixing  the 
lower  ribs  it  increases  the  power  of  the  diaphragm,  and 
by  aiding  this  muscle  in  enlarging  the  thorax  it  assists 
in  inspiration ;  the  two  serrati  also,  by  making  tense  the 
aponeurosis  which  connects  them  to  each  other,compress 
and  support  the  deep  muscles  in  this  region ;  reflect  from 
its  origin  the  superior  serratus,  and  we  shall  see  the  fol- 
lowing muscles. 

SPLENIUS,  is  long  and  flat,  fleshy  and  tendinous, 
lying  beneath  the  trapezius,  and  extending  in  an  ob- 
lique direction  from  below,  upwards,  forwards,  and 
outwards  ;  it  is  divided  into  two  portions,  the  inferior, 
or  splenius  colli,  and  the  superior,  or  splenius  capitis. 
The  splenius  colli  arises  from  the  spines  of  the  3d,  4th, 
5th,  and  6th  dorsal,  ascends  obliquely  outwards,  and 
is  inserted  by  distinct  tendons  into  the  transverse  pro- 
cesses of  the  three  or  four  superior  cervical  vertebrae 
behind  the  origins  of  the  levator  scapulae.  Use,  to  bend 
the  neck  backwards,  and  to  one  side.  Splenius  capitis 
is  larger  than  the  last,  superior  and  internal  to  which  it 
lies  ;  it  arises  from  the  spinous  processes  of  the  two 
superior  dorsal  and  three  inferior  cervical  vertebrae, 
and  from  the  ligamentum  nuchse ;  it  ascends  a  little  ob- 
liquely outwards,  and  becoming  larger,  is  inserted  into 
the  back  part  of  the  mastoid  process,  overlapping  the 
sterno-mastoid,  and  into  the  occipital  bone,  below  the 
superior  transverse  ridge.  Use,  to  bend  back  the  head, 
and  when  one  only  acts  to  turn  the  head  to  that  side ; 
thus  co -operating  with  the  sterno-mastoid  of  the  opposite 
side. 

The  splenii  capitis  muscles  diverge  superiorly,  and  the 
complex  appear  between  them.  Detach  the  splenii  from 
the  spinous  processes,  and  divide  the  fascia  lumber um, 
and  the  next  layer  of  muscles  will  appear  ;  this  consists 
of  the  sacro-lumbalis,  longissimus  dorsi,  and  spinalis 
dorsi,  cervicalisdescendens, trans versalis  colli,  trachelo- 
mas  oideus  and  complexus. 

SACRO-LUMBALIS,  LONGISSIMUS  DORSI,  and  SPI- 
NALIS DORSI,  these  three  muscles  are  so  closely  con- 
nected inferiorly  as  to  appear  but  one  mass,  and  several 
fibres  must  be  divided  in  order  to  separate  them  from 
each  other.  Sacro-lumbalis  is  the  largest  of  the  three  ; 
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it  arises  from  the  posterior  third  of  the  crest  of  the 
ilium,  from  the  oblique  and  transverse  processes  of  the 
sacrum,  from  the  sacro-iliac  ligaments,  and  from  the 
transverse  and  oblique  processes  of  the  lumbar  verte- 
brae ;  it  ascends  and  divides  into  several  long  tendons, 
which  are  inserted  into  all  the  ribs  near  their  angles. 
Use,  to  extend  the  spine,  and  bend  it  a  little  to  one 
side,  also  to  depress  the  ribs  as  in  expiration.  The 
longissimus  dor  si  lies  internal  to  the  last,  and  arises  in 
common  with  it,  from  the  posterior  surface  of  the  sa- 
crum and  of  the  transverse  and  oblique  processes  of  the 
lumbar  vertebrae  ;  ascending  along  the  vertebral  co- 
lumn, it  is  inserted  internally  by  small  tendons  into  all 
the  dorsal  vertebrae,  and  externally  by  fleshy  and  ten- 
dinous slips  into  all  the  ribs  between  their  tubercles  and 
angles.  Use,  to  extend,  bend  to  one  side,  and  support 
the  spinal  column.  When  we  separate  the  sacro-lum- 
balis  from  the  longissimus  dorsi  and  evert  the  former, 
we  shall  expose  five  or  six  small  tendinous  and  fleshy 
fasciculi  which  arise  from  the  superior  edge  of  each 
rib,  and  ascending  are  inserted  into  the  tendons  of  the 
sacro-lumbalis  ;  these  are  called themusculi  accessorii; 
they  are  very  irregular  in  number,  structure,  and  size. 
Spinalis  dorsi  lies  between  the  longissimus  dorsi  and 
spine  ;  it  arises  from  the  two  superior  lumbar  and  three 
inferior  dorsal  spines  ;  it  ascends  close  to  the  spinal  co- 
lumn, and  is  inserted  into  the  nine  superior  dorsal 
spines  :  its  use  is  similar  to  the  last.  Thesethreemus- 
cles  are  covered  by  the  lumbar  fascia,  and  by  the  two 
preceding  layers.  These  lumba  rmuscles  in  old  subjects 
will  be  often  found  soft,  weak,  and  pale,  and  often 
blended  with  a  soft  fatty  substance,  so  as  sometimes  to 
resemble  a  mass  of  adipocere. 

CERVICALIS  DESCENDENS,  or  more  properly  ASCEN- 
DENS,  looks  like  a  continuation  of  the  sacro-lumbalis, 
internal  to  which  it  arises  by  four  or  five  tendons  from 
as  many  of  the  superior  ribs  between  their  tubercles 
and  angles  :  these  unite  in  a  small  fleshy  belly,  which 
ascends  obliquely  for  wards  and  out  wards,  and  is  inserted 
by  three  or  four  tendons  into  the  transverse  processes 
of  the  4th,  5th,  and  6th  cervical  vertebrae,  between  the 
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splenius  colli  and  levator  scapulae.  Use,  to  extend  the 
neck,  and  incline  or  turn  it  to  one  side ;  it  may  also  as- 
sist in  inspiration  by  elevating  the  ribs. 

TRANSVERSAL  is  COLLI,  appears  as  a  prolongation 
of  the  longissimus  dorsi,  internal  to  which  it  arises 
by  small  tendinous  and  fleshy  slips  from  the  transverse 
processes  of  five  or  six  superior  dorsal  vertebrae  ;  the 
fibres  uniting  ascend  obliquely  outwards  and  forwards, 
and  are  inserted  by  small  tendons  into  the  transverse 
processes  of  three  or  four  inferior  cervical  vertebrae 
between  the  cervicaiis  descendens  and  the  trachelo- 
mastoideus  ;  its  use  is  nearly  similar  to  that  of  the  last 
described  muscle. 

TRACHELO  MASTOIDEUS  lies  internal  to  the  last, 
and  external  to  the  complexus  ;  it  arises\yj  several  ten- 
dinous bands  from  the  transverse  processes  of  three  or 
four  superior  dorsal  vertebrae,  and  from  as  many  inferior 
cervical ;  ascending  a  little  outward  is  inserted  into 
the  inner  and  back  part  of  the  mastoid  process  beneath 
the  insertion  of  the  splenius.  Use,  to  assist  in  extend- 
ing the  neck,  to  bring  the  head  backwards,  and  to  in- 
cline and  rotate  it  to  one  side. 

COMPLEXUS  arises  from  the  transverse  and  oblique 
processes  of  three  or  four  inferior  cervical,  and  five  or 
six  superior  dorsal  vertebrae,  internal  to  the  transver- 
salis  and  trachelo-mastoideus  ;  it  forms  a  very  thick 
muscle  intersected  by  many  tendinous  bands  ;  it  ascends 
a  little  inwards,  and  is  inserted  close  to  its  fellow  into 
the  occipital  bone,  between  the  two  transverse  ridges. 
Use,  to  draw  back  the  head,  to  fix  and  support  it  on  the 
spine,  also  to  rotate  it,  being,  in  this  action,  an  anta- 
gonist to  the  splenius,  and  an  auxiliary  to  the  sterno- 
mastoid  of  its  own  side.  The  complexus  is  concealed 
by  the  trapezius  and  splenius ;  its  insertion  which  is  co- 
vered by  the  former  only,  can  be  felt  and  seen  through 
the  integuments  ;  it  lies  on  the  semi-spinalis  colli,  the 
deep  cervical  artery,  and  the  small  oblique  and  recti 
muscles.  Detach  the  complexus  from  the  spine  and 
reflect  it  towards  the  occiput,  and  evert  towards  the 
ribs  the  other  muscles  of  this  layer,  we  shall  thus  ex- 
pose the  fourth  layer  of  the  dorsal  muscles,  which  con- 
sists of  the  spinalis,  or  semi-spinalis  colli,  the  semi-spinalis 
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dorsi,  multifidus  spiiiae,mter-spinalis,  inler-transversales, 
and  immediately  below  the  occiput,  of  the  recti  postici, 
major  and  minor,  and  obliqui  capitis,  superior  and  infe- 
rior. 

SPINALIS  COLLI,  arises  from  the  extremity  of  the 
transverse  processes  of  five  or  six  superior  dorsal  verte- 
brae, ascends  obliquely  inwards,  and  is  inserted  by  four 
heads  into  the  spinous  process  of  the  2d,  3d,  4th,  and 
5th  cervical  vertebrae.  Use,  to  extend  the  neck  and 
incline  it  a  little  to  its  own  side  :  this  thick  muscle  fills 
up  the  space  between  the  spinous  and  transverse  pro- 
cesses of  the  cervical  and  dorsal  vertebrae;  it  lies  ex- 
ternal to  the  semi-spinalis  dorsi,  is  overlapped  by  the 
longissimus  dorsi  inferiorly,  thecomplexus  superiorly, 
and  the  serratus  posticus  superior  in  the  middle. 

SEMI-SPINALIS  DORSI  is  similar  to  the  last  muscle 
in  form  and  attachment ;  indeed  they  appear  as  one 
long  muscle,  which  has  been  thus  rather  unnecessarily 
divided  into  two,  each  named  from  the  situation  of  its 
principal  portion  ;  it  arises  by  five  or  six  tendons  from 
the  transverse  processes  of  the  dorsal  vertebrae,  from 
the  5th  to  the  llth;  its  fibres  ascend  obliquely  in- 
wards, and  are  inserted  by  five  or  six  tendons  into  the 
extremity  of  two  inferior  cervical,  and  three  or  four 
superior  dorsal  vertebrae.  Use,  co-operates  with  the 
last  described  muscle,  in  extending  the  neck,  support- 
ing the  trunk,  and  inclining  the  spine  backwards,  and 
to  one  side:  it  is  situated  close  to  the  spine  above,  and 
internal  to  the  last  muscle :  but  below  it  lies  on  the 
outer  side  of  the  spinalis  dorsi, 

MULTIFIDUS  SPIN^E  is  close  to  the  vertebrae,  be- 
tween the  spinous  and  transverse  processes,  and  is 
covered  by  the  two  last  described  muscles  ;  it  consists 
of  a  series  of  small  tendinous  and  fleshy  fasciculi ;  the 
first  arises  from  the  spine  of  the  dentatus,  or  2d  ver- 
tebra, and  descending  obliquely  outwards,  is  inserted 
into  the  transverse  process  of  the  3d :  thus  the  succeed- 
ing muscles  are  attached,  running  obliquely  from  ver- 
tebra to  vertebra  between  their  spinous  and  transverse 
processes  ;  some  fasciculi  extend  over  two  or  three 
vertebrae ;  the  last  arises  from  the  spine  of  the  last 
lumbar  vertebra,  and  is  inserted  into  the  false  trans  vere 
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process  of  the  sacrum.  Use,  to  support  the  spinal  co- 
lumn, extend  it,  and  incline  it  to  one  side,  and  to  rotate 
one  bone  upon  the  other,  so  far  as  their  articulating  sur- 
faces will  admit. 

INTER-SPINALES  are  short  muscles,  consisting  of 
longitudinal  fibres ;  their  name  expresses  their  situation 
and  attachment ;  between  the  cervical  spines  they  are 
more  distinct,  and  appear  to  be  in  pairs,  right  and  left, 
as  the  spinous  processes  here  are  forked ;  some  fibres 
in  the  neck  deserve  the  name  of  sitpra-spinous  muscles, 
as  they  pass  over  these  processes,  cover  and  adhere  to 
several  of  them  ;  in  the  back  they  are  very  indistinct, 
almost  wanting,  and  in  the  loins  they  are  much  weaker 
than  in  the  neck,  chiefly  consisting  of  ligamentous 
fibres,  with  a  few  muscular  intermixed.  Use,  to  sup- 
port and  extend  the  spine. 

INTER-TRANSVERSALES  consist  of  longitudinal  fibres 
attached  and  situated,  as  their  name  implies  ;  between 
the  cervical  vertebrae  these  muscles  are  more  strong 
and  distinct,  and  consist  of  two  planes,  an  anterior 
and  posterior  ;  between  the  lumbar  vertebrae  they  are 
less  distinct ;  and  still  less  so,  indeed  often  wanting, 
between  the  dorsal.  Use,  to  support  the  spine  on 
either  side,  and  to  bend  it  laterally.  External  to  these 
in  the  back,  the  levatores  costarum  muscles  are  seen, 
which  have  been  already  noticed  in  the  description  of  the 
intercostals.  Between  the  occiput  and  the  first  vertebrae 
the  following  four  pair  of  muscles  are  situated. 

RECTUS  CAPITIS  POSTICUS  MAJOR.  Triangular ; 
arises  narrow  from  the  spinous  process  of  the  2d  verte- 
bra ;  ascends  outwards,  and  is  inserted  broad  into  the 
inferior  transverse  ridge  of  the  occipital  bone.  Use, 
to  extend  the  head,  or  draw  it  backwards,  also  to  rotate 
it  and  the  atlas  on  the  dentatus,  co-operating  with  the 
splenius  of  the  same  side ;  this  muscle  is  covered  by  the 
complexus ;  its  insertion  is  overlapped  by  that  of  the  su- 
perior oblique. 

RECTUS  CAPITIS  POSTICUS  MINOR,  also  triangular, 
arises  narrow  from  the  posterior  part  of  the  atlas ; 
passes  upwards,  outwards  and  backwards,  and  is  inserted 
broad  into  tfye  occipital  bone,  behind  the  foramen 
inagnum.  Use,  to  assist  the  former  in  drawing  back 
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the  head,  and  steadying  it  on  the  spine :  this  pair  is 
partly  covered  by  the  last  muscles ;  a  portion  of  them, 
however,  is  seen  between  these :  both  the  recti  resemble 
the  continuation  of  the  inter-spinous  muscles. 

OBLIQUUS  CAPITIS  INFERIOR,  is  the  strongest  of 
these  small  muscles  ;  it  arises  inferior  and  external  to 
the  posterior  rectus,  and  superior  to  the  spinalis  colli, 
from  the  spinous  process  of  the  2d  vertebra,  ascends 
obliquely  backwards  and  out  wards,  and  is  inserted  into 
the  extremity  of  the  transverse  process  of  the  atlas. 
Use,  to  rotate  the  head  and  atlas  on  the  2d  vertebra, 
co-operating  with  the  splenius  of  the  same  side,  and 
the  sterno-mastoid  of  the  opposite  side :  this  muscle 
covered  by  the  complexus,  trachelo-mastoideus,  and 
trapezius. 

OBLIQUUS  CAPITIS  SUPERIOR,  smaller  than  the 
last,  above  the  insertion  of  which  it  arises,  narrow, 
from  the  upper  part  of  the  transverse  process  of  the 
atlas,  ascends  obliquely  inwards,  overlapping  the  rec- 
tus, and  is  inserted  broad  into  the  occipital  bone,  be- 
tween its  transverse  ridges,  just  behind  the  mastoid 
process.  Use,  to  bend  the  head  to  one,  side,  and  draw 
it  a  little  backwards  ;  any  rotatory  power  it  can  exert 
(which  must  be  slight)  will  oppose  the  last  described 
muscle.  In  the  dissection  of  the  muscles  of  this  re- 
gion, but  few  vessels  or  nerves  of  size  or  note  are 
met  with;  the  arteries  which  supply  these  muscles 
are  branches  of  the  occipital  and  deep  cervical  supe- 
riorly;  the  posterior  branches  of  the  intercostals  in  the 
middle,  and  of  the  lumbar  arteries  below ;  the  nerves  are 
the  small  posterior  branches  of  the  cervical,  dorsal,  and 
lumbar  spinal  nerves. 
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DISSECTION    OF    THE  UPPER  EXTREMITY. 

THE  upper  extremity  is  connected  to  the  trunk  by 
the  sterno-clavicular  ligaments,  and  by  ten  muscles, 
of  which  one  is  connected  to  the  clavicle  (subclavius,) 
one  to  the  humerus  (pectoralis  major,)  and  eight  to  the 
scapula,  viz.  Trapezius,  levator  anguli  scapulae,  omo- 
hyoid,  rhomboid  major  and  minor,  serratus  magnus, 
pectoralis  minor,  and  latissimus  dorsi ;  this  last  is  also 
inserted  into  the  humerus  ;  all  these  muscles  have 
been  already  examined ;  these  the  student  may  divide, 
then  separate  the  extremity  from  the  trunk,  and  place 
a  block  under  the  axilla;  the  dissection  of  the  arm, 
however,  may  be  performed  while  it  remains  connected 
to  the  body.  The  muscles  of  the  upper  extremity  are 
classed  into  those  of  the  shoulder  and  arm,  forearm  and 
hand. 


SECTION   I. 

DISSECTION     OF     THE      MUSCLES       OF       THE       SHOULDER 
AND    ARM. 

DISSECT  off  the  integuments  from  the  shoulder  and 
arm  as  low  as  the  bend  of  the  elbow ;  beneath  the  skin 
and  adipose  substanceis  the  braclrialaponenrosis  ;  this 
is  weak  and  imperfect  in  some  situations,  as  on  the 
deltoid  muscle ;  in  others  it  is  strong  and  well  marked, 
and  it  increases  in  strength  as  it  descends ;  it  is  con- 
nected posteriorly  to  the  spine  of  the  scapula,  and  to 
the  infra- spinatus  muscle  ;  inferior  to  this  it  receives  an 
addition  of  fibres  from  the  insertion  of  the  deltoid  ;  in- 
ternally it  is  in  part  continued  along  the  vessels  from 
the  fascia  of  the  axilla,  and  in  part  also  from  the  ten- 
dons of  the  great  pectoral  and  latissimus  dorsi ;  it  in- 
vests the  whole  arm,  confining  the  muscles  in  their 
situation,  and  pressing  them  towards  each  other,  parti- 
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cularly  along  the  inner  side  of  the  arm,  so  as  to  overlap 
the  brackial  vessels  and  nerves  ;  as  it  descends  it  ad- 
heres to  the  lateral  ridges  of  the  humerus,  which  lead 
to  the  condyles ;  these  connexions  are  named  inter-mus- 
cular ligaments ;  the  internal  is  augmented  by  a  pro- 
longation of  the  coraco-brachialis  tendon,  and  the  ex- 
ternal by  fibres  from  the  deltoid :  the  fascia  of  the  fore- 
arm we  shall  examine  afterwards.  Between  the  inte- 
guments and  fascia  of  the  arm  we  notice  two  cutaneous 
veins,  the  cephalic  on  the  outer,  and  the  basilic  on  the 
inner  side ;  the  cephalic  will  be  found  hereafter  to  com- 
mence about  the  thumb,  and  to  ascend  along  the  ra- 
dial side  of  the  forearm,  and  having  passed  the  elbow 
joint,  it  is  now  seen  continuing  its  course  up  the  arm, 
at  first  on  the  outer  side  of  the  biceps,  and  afterwards 
between  the  deltoid  and  great  pectoral  muscles  to  the 
clavicle,  beneath  which  it  sinks  to  join  the  axillary  vein; 
the  cephalic  vein  is  unaccompanied  by  nerves  in  its 
course  up  the  arm,  but  in  the  dissection  of  the  forearm 
the  external  cutaneous  nerve  will  be  seen  closely  con- 
nected with  it.  The  basilic  vein  will  be  found  to  com- 
mence about  the  little  finger,  to  ascend  along  the  ulnar 
side  of  the  forearm,  and  to  pass  over  the  elbow  joint ; 
it  is  now  seen  continuing  its  course  on  the  inner  side 
of  the  biceps,  between  the  skin  and  fascia,  and  about 
the  middle  of  the  arm  it  perforates  the  latter,  to  join 
one  of  the  deep  brachial  veins ;  in  some  it  continues 
superficial  as  high  as  the  axilla,  where  it  joins  the 
axillary  vein  ;  the  basilic  vein  in  the  arm  is  accompa- 
nied by  the  cutaneous  nerves  of  Wrisberg,  which 
having  escaped  from  the  intercostal  branches  of  the 
2d  and  3d  dorsal  nerves,  and  passed  across  the  axilla, 
are  then  distributed  to  the  integuments  on  the  inner 
side  of  the  arm ;  inferiorly  the  internal  cutaneous  branch 
of  the  brachial  plexus  accompanies  this  vein,  and  con- 
tinues with  it  along  the  forearm  ;  dissect  off  the  fascia 
and  cellular  membrane  from  the  muscles  of  the  shoulder 
and  arm.  The  muscles  of  the  shoulder  are  the  deltoid, 
supra  and  infra  spinatus,  teres  minor  and  major,  and 
sub-scapularis ;  those  of  the  arm  are  the  biceps,  coraco- 
brachialis,  brachialis  anticus  and  triceps; — firstexamine 
the  muscles  of  the  shoulder. 
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DELTOIDES,  very  thick  and  strong,  triangular,  arises 
tendinous  from  the  lower  edge  of  the  spine  of  the  sca- 
pula, and  rather  fleshy  from  the  anterior  edge  of  the 
acromion,  and  of  the  external  third  of  the  clavicle ;  the 
fibres  converge  and  descend  obliquely,  the  posterior  for- 
wards, the  anterior  backwards,  and  the  middle  at  first 
outwards,  and  then  vertically  down  wards  ;  inserted  ten- 
dinous into  a  rough  surface,  about  two  inches  in  extent, 
situated  on  the  outer  side  of  the  humerus,  and  com- 
mencing just  above  its  centre.  Use,  to  abduct  and  raise 
the  arm,  the  anterior  fibres  can  also  draw  it  forwards,  the 
posterior  backwards,  and  when  the  arm  is  by  the  side, 
these  portions  can  rotate  it  inwards  or  outwards.  This 
muscle  can  also  move  the  scapula  on  the  arm  when  the 
latter  is  fixed,  as  in  the  case  of  a  fall  upon  the  hand  or 
elbow,  or  in  lifting  a  very  heavy  weight ;  under  these 
circumstances  this  muscle  sometimes  co-operates  with 
the  great  pectoral  and  latissimus  dorsi,  to  dislocate  the 
head  of  the  humerus  into  the  axilla.  The  deltoid  is 
covered  only  by  the  skin,  and  a  few  fibres  of  the  pla- 
tysma;  its  origin  corresponds  to  the  insertion  of  the  tra- 
pezius,  with  which  it  is  often  connected  by  aponeurotic 
fibres ;  its  insertion  is  surrounded  by  the  origin  of  the 
brachiaeus  anticus,  and  lies  between  the  biceps  and  se- 
cond head  of  the  triceps;  its  posterior  margin  is  thin,  and 
sends  off  an  aponeurosis  to  cover  the  infra-spinatus  mus- 
cle ;  its  anterior  edge  is  separated  from  the  great  pecto- 
ral, by  the  cephalic  vein,  some  cellular  membrane,  and 
a  small  artery.  This  muscle  is  fleshy  on  its  external 
surface,  coarse  and  rough,  and  composed  of  several  dis- 
tinct triangular  fasciculi.  Divide  it  transversely,  and 
reflect  each  portion,  and  we  shall  then  see  that  its  struc- 
ture is  very  complex,  and  that  its  internal  surface  is 
much  more  tendinous ;  a  large  bursa  also  is  seen  beneath 
it ;  this  bursa  extends  under  the  acromion,  and  is  ex- 
panded on  the  tendon  of  the  supra-spinatus,  and  on  the 
capsular  ligament,  it  allows  the  deltoid  muscle  and  the 
exterior  0s1  the  shoulder  joint  to  glide  easily  against  each 
other ;  the  deltoid  also  covers  the  coracoid  process,  the 
muscles  which  are  attached  to  it,  all  the  small  muscles 
connected  to  the  capsular  ligament,  the  insertion  of  the 
great  pectoral,  and  the  circumflex  vessels  and  nerves. 
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SupRA-SpiNATUS,  fills  the  fossa  of  that  name,  and 
arises  from  all  that  portion  of  the  scapula  above  its  spine, 
which  is  engaged  in  forming  this  fossa,  also  from  a 
strong  fascia  which  covers  the  muscle ;  the  fibres  pass 
forwards  beneath  the  acromion  process  and  triangular 
ligament,  end  in  a  tendon  which  glides  over  the  neck  of 
the  scapula,  (a  bursaintervenes) ;  inserted  into  the  upper 
and  fore  part  of  the  great  tuberosity  of  the  humerus,  into 
the  most  anterior  of  the  three  depressions  which  are 
marked  on  that  surface.  Use,  to  assist  the  deltoid  in 
raising  and  abducting  the  arm,  it  also  strengthens  the 
capsular  ligament,  and  draws  it  out  of  the  angle,  which 
is  formed  by  the  elevation  of  the  arm,  between  the  hu- 
merus and  the  glenoid  cavity;  it  also  presses  the  head  of 
the  humerus  and  glenoid  cavity  towards  each  other,  pre- 
vents the  head  of  the  former  from  descending  out  of  the 
latter,  and  thus  it  becomes  the  antagonist  to  the  pectoral, 
deltoid,  and  those  other  long  muscles,  which  have  a  ten- 
dency to  dislocate  the  head  of  the  bone  into  the  axilla. 
This  muscle  is  covered  by  the  trapezius,  much  cellular 
membrane,  and  fat,  and  by  a  strong  aponeurosis ;  its  in- 
sertion is  concealed  by  the  deltoid,  and  the  large  bursa 
beneath  that  muscle,  also  by  the  acromion  process  and 
triangular  ligament;  the  tendon  is  inseparably  connected 
to  the  capsular  ligament. 

INFRA-SPINATUS,  is  inferior  to  the  last,  flat  and  tri- 
angular ;  arises  fleshy  from  the  inferior  surface  of  the 
spine  of  the  scapula,  and  from  the  dorsum  of  this  bone, 
below  this  process,  as  low  down  as  the  posterior  ridge  on 
the  inferior  costa,  also  from  the  aponeurosis  which  covers 
it ;  the  inferior  fibres  ascend  obliquely  forwards,  the  su- 
perior run  horizontally ;  all  converge,  and  are  insertedby 
a  strong  tendon,  which  covers  and  adheres  to  the  outer 
part  of  the  capsular  ligament,  into  the  middle  of  the  ex- 
ternal tuberosity  of  the  humerus,  below  the  supra-spinatus. 
Use,  to  assist  the  superior  part  of  the  deltoid  in  raising 
the  arm,  and  drawing  it  backwards,  also  in  rotating  it 
outwards  :  when  the  arm  has  been  raised,  its  lower  fibres 
can  depress  it;  it  will  also  draw  the  capsular  ligament  out 
of  the  joint,  and  strengthen  the  articulation;  it  is  covered 
by  the  trapezius  and  deltoid ;  but  between  these  and  the 
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latissimus  dorsi  a  portion  of  it  is  superficial.  It  lies 
on  the  bone,  and  the  scapular  vessels  and  nerves  ;  a 
large  bursa  lies  between  its  tendon  and  the  neck  of  the 
scapula. 

TERES  MINOR,  small  and  narrow,  inseparably  at- 
tached to  the  last  muscle,  along  .the  edge  of  which  it 
runs ;  it  arises  from  a  depression  between  the  two 
ridges  on  the  inferior  costa  of  the  scapula,  from  the 
fascia  which  covers  it,  and  from  ligamentous  septa, 
which  enclose  it ;  the  fibres  ascend  obliquely  forwards 
and  outwards,  cover  and  adhere  to  the  capsule,  and  are 
inserted  below  the  infra-spinatus  into  the  inferior  depres- 
sion on  the  great  tuberosity  of  the  humerus.  Use,  to 
co-operate  with  the  last  muscle.  The  origin  of  the  teres 
minor  is  between  and  overlapped  by  the  infra-spinatus 
and  teres  major  muscles ;  its  middleportion  is  superficial, 
and  its  insertion  is  covered  by  the  deltoid ;  it  lies  on  the 
scapula,  subscapular  vessels,  capsular  ligament,  and  long 
head  of  the  triceps,  which  last  separates  it  from  the  teres 
major. 

SuB-ScAPULARis,  is  situated  on  the  inner  side  of  the 
scapula,  opposite  to  the  three  last  described  muscles, 
broad  and  triangular,  the  base  behind,  the  apex  before  ; 
it  arises  from  all  the  surface  and  circumference  of  the 
sub-scapular  fossa,  the  fibres  run  in  thick  fasciculi  up- 
wards and  forwards,  and  all  converge  towards  the  neck 
of  thecapsula,  over  which  they  glide,  beneath  the  cora- 
coid  process,  and  the  muscles  which  are  inserted  into 
it ;  they  end  in  a  tendon  which  is  intimately  united  to 
the  scapular  ligament,  and  inserted  into  the  internal  or 
small  tubercle  of  the  humerus  ;  this  muscle  is  covered 
by  the  scapula  and  the  muscles  of  the  shoulder ;  its  in- 
ferior edge  is  in  contact  with  the  teres  major ;  its  inter- 
nal surface,  which  forms  part  of  the  axilla,  is  connected 
to  the  serratus  magnus,  and  to  the  axillary  vessels  and 
nerves,  by  loose  cellular  membrane :  a  large  bursa,  very 
often  communicating  with  the  joint,  liesbetween  its  ten- 
don and  the  neck  of  the  scapula,  beneath  the  coracoid 
process;  another  smaller  bursais  sometimes  situatedlow- 
er  down,  between  the  tendon  and  the  capsular  ligament. 
Use,  this,  which  is  the  strongestof  these  capsutarmus- 
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cles  strengthens  the  inner  side  of  the  articulation,  and 
guards  against  dislocation  when  the  elbow  is  suddenly 
drawn  backwards  and  outwards.  This  muscle  can  abduct 
the  arm,  draw  it  backwards,  and  rotate  it  inwards,  so  as 
to  turn  the  palm  of  the  hand  backwards. 

These  four  capsular  muscles,  which  have  been  just 
described,  are  of  great  use  to  the  shoulder  articulation  ; 
the  head  of  thehumerus  is  so  large,  the  glenoid  cavity 
so  superficial,  and  the  capsular  ligament  so  loose  and 
long,  that  but  for  these  muscles,  the  bones  could  not 
remain  in  apposition ;  hence,  in  cases  of  paralysis  of  the 
muscles  of  this  region,  the  joint  becomes  elongated  and 
flattened,  and  a  partial  dislocation  exists  ;  in  the  dissect- 
ing room  also,  if  we  divide  all  the  muscles  surrounding 
the  capsule,  and  leave  the  latter  uninjured,  the  bones 
will  no  longer  be  in  contact ;  these  muscles,  therefore, 
serve  to  strengthen  the  capsule,  to  keep  the  head  of  the 
humerus  pressed  against  the  glenoid  cavity,  and  thus 
to  counteract  that  tendency  to  dislocate  the  head  of  the 
bone,  which  the  larger  muscles  of  the  limb  frequently 
have,  in  consequence  of  their  insertion  being  at  such  a 
distance  from  the  centre  of  the  joint,  added  to  the  ana- 
tomical imperfections  in  the  latter  already  alluded  to ; 
which  imperfections,  however,  are  much  counter-ba- 
lanced by  the  great  mobility  which  the  joint  enjoys  in 
consequence  of  this  formation,  by  the  numerous  oppos- 
ing muscles  which  serve  to  protect  the  articulation,  and 
by  the  rotatory  portion  of  which  the  scapula  is  allowed 
to  partake. 

TERES  MAJOR,  long  and  flat,  arises  from  a  rough,  flat 
surface  on  the  inferior  angle  of  the  scapula,  below  the 
infra-spinatus  ;  it  forms  a  thick  fleshy  belly,  which  as- 
cends forwards  and  outwards  to  the  inner  side  of  the 
arm,  and  ends  in  a  broad  thin  tendon,  which  is  at  first 
closely  connected  to  the  back  of  the  tendon  of  the  latis- 
simus  dorsi ;  but  near  the  humerus,  a  small  bursa  inter- 
venes, and  is  inserted  into  the  inner  or  posterior  edge  of 
the  bicipital  groove,  behind  the  tendon  of  the  latissimus, 
and  in  general,  but  not  always,  extending  lower  down 
than  it.  Use,  to  rotate  the  humerus  inwards,  and  to 
draw  it  downwards  and  backwards ;  also  to  draw  for- 
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ward  the  inferior  angle  of  the  scapula ;  it  thus  assists 
the  capsular  muscles  in  retaining  these  two  bones  in 
apposition.  The  origin  of  this  muscle  is  superficial,  the 
latissimus  dorsi  sometimes  overlaps  it ;  it  is  here  con- 
nected to  the  infra-spinatus  and  teres  minor;  from  the 
latter  the  long  head  of  the  triceps  afterwards  separates 
it ;  it  passes  anterior  to  this  muscle,  and  assists  the  latis- 
simus in  forming  the  posterior  fold  of  the  axilla.  The 
muscles  of  the  arm  are  the  coraco-brachialis,  biceps, 
and  brachiaeus  anticus  anteriorly,  and  the  triceps  poste- 
riorly. 

CORACO-BRACHIALIS  arises  tendinous  and  fleshy 
from  the  point  of  the  coracoid  process,  and  from  the 
tendon  of  the  short  head  of  the  biceps ;  it  descends 
obliquely  forwards,  and  is  inserted,  chiefly  tendinous, 
into  the  internal  side  of  the  humerus,  about  the  middle, 
and  into  the  ridge  leading  to  the  internal  condyle,  by  an 
aponeurosis,  which  forms  the  internal  inter-muscular 
ligament,  which  is  joined  to  the  fascia  of  the  arm.  Use, 
to  adduct,  raise,  and  draw  forwards  the  arm  ;  also  to 
rotate  it  outwards.  The  origin  of  this  muscle  cannot  be 
separated  from  the  short  head  of  the  biceps,  but  as  it 
descends,  it  lies  behind,  and  to  the  inner  side  of  that 
muscle ;  it  is  covered  above  by  the  deltoid  and  pectoral ; 
a  small  portion  of  it  below  is  superficial,  and  is  seen  be- 
tween the  biceps  and  triceps  ;  its  insertion  is  just  below 
that  of  the  teres  major,  and  separates  the  brachieeus  an- 
ticus and  posticus  :  the  coraco-brachialis  passes  over 
the  tendon  of  the  subscapular,  latissimus  and  teres  mus- 
cles ;  the  brachial  artery  and  median  nerve,  at  first  lie 
to  its  inner  side,  but  pass  superficial  to  its  insertion  ; 
the  belly  of  this  muscle  is  generally,  but  not  always, 
perforated  by  the  external  cutaneous,  or  perforans  cas- 
serii  nerve. 

BICEPS,  is  situated  along  the  fore  part  of  the  humerus, 
and  consists  of  two  portions  superiorly,  the  external  or 
long,  the  internal  or  short ;  the  internal  arises  tendi- 
nous from  the  coracoid  process,  between  the  coraco- 
brachialis  and  triangular  ligament ;  it  soon  becomes 
fleshy,  descends  obliquely  outwards,  and  a  little  above 
the  middle  of  the  humerus  is  united  to  the  external  or 
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long  head,  which  arises  by  a  long  tendon,  from  the  up- 
per part  of  theglenoid  ligament  of  the  scapula :  this  ten- 
don passes  outwards  to  the  joint  and  over  the  head  of 
the  humerus ;  it  then  descends  into  the  groove,  between 
the  two  tuberosities  of  this  bone,  in  which  groove  it  is 
bound  down  by  tendinous  fibres,  continued  from  the 
capsular  ligament,  and  from  the  adjacent 'tendons;  the 
synovial  membrane  of  the  joint  is  reflected  on  this  ten- 
don at  its  origin,  and  is  again  reflected  from  it  inferiorly 
on  the  parietes  of  the  groove,  between  the  tendons  of 
the  great  pectoral,  latissimus  dorsi  and  teres  major  mus- 
cles; thus,  although  thetendon  passes  through  the  cavity 
of  the  joint,  it  is  strictly  speaking,  external  to  the  syno- 
vial membrane.  A  little  below  the  middle  of  the  hu- 
merus, these  two  portions  of  the  biceps  unite  in  a  large 
fleshy  belly,  which  descending  to  within  about  an  inch 
and  a  half  of  the  elbow  joint,  ends  in  a  flat  tendon ;  this 
sends  off  a  process  called  the  semilunar  fascia,  to  join 
the  general  aponeurosis  of  the  forearm,  and  then  sinks 
below  the  joint  into  a  triangular  hollow  between  the  su- 
pinator  longus  and  pronator  teres,  and  is  inserted  into 
the  back  part  of  the  tubercle  of  the  radius  :  a  bursa 
intervenes  between  this  tendon  and  the  anterior  part  of 
the  tubercle,  which  is  covered  by  cartilage,  the  semiltt- 
nar  fascia,  which  arises  narrow  from  the  forepart  of  this 
tendon,  opposite  the  bend  of  the  elbow,  passes  upward 
and  inwards,  expanding  towards  the  internal  condyle,  to 
which,  and  to  the  muscles  proceeding  from  it,  some  of  its 
fibres  are  attached  ;  the  remaining  become  continuous 
with  the  aponeurosis  of  the  forearm.  Use,  to  flex  the 
forearm,  and  make  tense  its  fascia ;  also  to  abduct  and 
raise  the  arm.  When  the  hand  is  prone,  the  first  effect 
of  the  contraction  of  the  biceps  is  to  roll  the  radius  out- 
wards, and  turn  the  hand  supine ;  the  long  tendon  of  the 
biceps,  bypassing  over  the  head  of  the  humerus,  prevents 
this  bone  being  dislocated  upwards  and  outwards,  as 
otherwise  might  occur,  in  consequence  of  a  fall,  or  of  a 
sudden  muscular  contraction :  the  biceps  may  also  assist 
the  coraco-brachialis,  in  rotating  the  scapula  on  the  hu- 
merus, so  as  to  depress  the  point  of  the  shoulder.  The 
long  head  of  the  biceps  is  concealed  by  the  deltoid,  su- 
pra-spinatus  and  capsular  ligament ;  the  short  head,  by 
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the  great  pectoral  and  deltoid ;  not  unfrequently  this 
muscle  has  another  origin  from  the  humerus  below  its 
head  ;  in  some  a  fasciculus  unites  it  to  the  coraco-bra- 
chialis,  and  in  others  to  the  brachiaeus  anticus  muscler 
which  lies  behind  it.  The  belly  of  the  biceps  is  super- 
ficial, and  lies  on  the  brachialis  anticus :  the  brachial 
artery  descends  along  its  internal  border,  and  somewhat 
overlapped  by  it,  in  the  middle  and  lower  part  of  the 
arm.  This  muscle  or  its  tendon  will  serve  as  a  guide  in 
the  living  subject,  in  case  we  are  required  to  tie  this 
vessel,  but  superiorly  the  coraco-brachialis  intervenes  : 
the  semilunar  fascia  is  extended  over  the  trunk  of  this 
artery  and  nerve,  and  affords  them  some,  but  not  a  con- 
stant protection,  in  the  operation  of  veneesection  in  the 
median  basilic  vein  which  vein  is  superficial  to  this 
fascia,  but  parallel,  and  often  so  close  to  the  artery,  as 
to  expose  the  latter  to  some  degree  of  danger  in  that 
operation. 

BRACHIALIS  ANTICUS  or  EXTERNUS,  improperly 
called  by  some  INTERNUS,  arises  from  the  centre  of  the 
humerus  by  two  fleshy  slips,  one  on  either  side  of  the  in- 
sertion of  the  deltoid,  from  the  forepart  of  the  bone  down 
to  the  condyles,  and  on  each  side  as  far  as  the  intermus- 
cular  ligaments ;  the  fibres  descend  converging,  pass  an- 
teriortothe  elbow  joint, adhere  to  the  synovial  membrane 
andareinserted\)j  a  strong  tendon  into  the  cor  onoid  pro- 
cess of  the  ulna,  and  into  a  rough  surface  on  this  bone 
beneath  that  process.  Use,  to  flex  the  forearm,  and  in 
doing  so  it  draws  the  synovial  membrane  outof  the  angle 
of  the  joint ;  it  also  strengthens  this  articulation  in  its 
extended  state,  by  pressing  the  ulna  against  the  hume- 
rus, and  supporting  the  joint  in  front :  this  muscle  is 
covered  by  the  biceps  and  by  the  brachial  vessels  and 
nerves  ;  external  to  the  biceps  it  is  superficial ;  its  external 
head  is  the  longer,  and  lies  between  the  deltoid  and  se- 
cond head  of  the  triceps  ;  the  internal  separates  the  del- 
toid from  the  coraco-brachialis  ;  the  tendon  passes  deep 
into  the  hollow  at  the  elbow,  behind  the  tendon  of  the 
biceps,  and  is  inserted  on  its  internal  side  :  a  fleshy  fasci- 
culus often  unites  this  muscle  and  the  biceps  about  the 
middle  of  the  arm. 

TRICEPS  ExTEis7soR  CUBITI,   covers  the   back   part 
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of  the  humerus,  and  extends  from  the  scapula  to  the 
olecranon ;  it  consists  superiorly  of  three  portions,  viz. 
the  middle  orlong  head,  the  second  or  external  head,  and 
the  third  or  internal,  or  short  head,  or  brachiaeus  internus 
or  posticus. 

The  long,®?  middle  head,  arises  by  a  flat  short  ten- 
don about  an  inch  broad,  from  the  lower  part  of  the 
neck  of  the  scapula,  and  from  the  anterior  portion  of 
the  inferior  costa ;  it  also  adheres  to  the  inferior  part 
of  the  capsular  ligament ;  it  soon  ends  in  a  large  fleshy 
belly  which  descends  along  the  back  part  of  the  hu- 
merus, that  surface  which  is  towards  the  bone  conti- 
nues tendinous  for  some  distance  ;  about  the  superior 
third  of  the  arm  it  joins  the  second  or  external  head, 
which  arises  immediately  below  the  insertion  of  the 
teres  minor,  by  a  narrow  tendinous  and  fleshy  slip,  from 
a  ridge  on  the  outer  side  of  the  humerus  commencing 
below  the  great  tuberosity,  and  leading  down  to  the 
external  condyle ;  it  also  arises  from  the  bone  behind 
this  ridge,  from  the  intermuscular  ligament,  and  from 
the  external  condyle,  by  a  tendon  which  passes  upwards 
and  inwards,  and  joins  the  remainder  of  the  muscle  ; 
these  inferior  fibres  are  parallel  to  the  anconaeus  ;  the 
third  or  short  head,or brachiceus  inter  nus,  QI posticus, 
improperly  called  brachiaeus  externus,  arises  narrow 
on  the  inside  of  the  humerus,  above  its  centre,  com- 
mencing tendinous  just  below  the  insertion  of  the 
teres  major,  and  continuing  to  arise  from  the  ridge 
which  leads  to  the  internal  condyle,  and  from  the 
internal  intermuscular  ligament ;  these  three  portions 
of  the  triceps  unite  above  the  middle  of  the  arm, 
and  descending  along  its  posterior  part,  end  in  a  flat 
broad  tendon  which  consists  of  two  laminae,  a  super- 
ficial and  a  deep ;  the  former  is  continued  into  the 
fascia  on  the  back  part  of  the  forearm,  the  latter, 
which  is  stronger  but  narrower,  is  inserted  into  the 
olecranon  process.  Use,  to  extend  the  forearm  on  the 
arm,  and  by  its  long  portion  to  carry  the  arm  back- 
wards, and  in  some  cases  to  adduct  it ;  it  also  draws 
up  the  synovial  membrane  from  between  the  olecra- 
non process  and  the  humerus,  and  thus  protects  it 
from  pressure  in  the  extended  state  of  the  limb.  The 
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long  head  gives  support  to  the  inferior  part  of  the  cap- 
sular  ligament  of  the  shoulder,  and  so  tends  to  protect 
that  joint  against  dislocation,  in  that  situation  where  it 
would  be  most  likely  to  occur.  The  sudden  contraction 
of  the  triceps  during  life  sometimes  breaks  oifthe  olecra- 
non  process,  and  draws  upwards  the  separated  portion, 
of  course  the  individual  loses  for  some  time  the  power  of 
extending  the  forearm;  the  fractured  piece,  however,  is 
prevented  being  separated  to  any  considerable  distance 
by  theaponeurosisof  the  triceps  which  covers  theolecra- 
non  and  which  joins  the  fascia  of  the  forearm,  and  also 
by  the  inferior  fibres  of  this  muscle,  which  being  con- 
nected to  the  condyles,  and  having  to  ascend  a  little  to 
the  olecranon,  tend  to  draw  down  its  fractured  portion, 
the  1st,  or  longhead  of  the  triceps,  arises  between  the 
two  teres  muscles ;  the  second  or  outer  head,  below 
the  teres  minor ;  and  the  third,  or  brachiaeus  inter- 
nus,  or  posticus,  below  the  teres  major  ;  the  long  and 
the  second  heads  are  covered  above  by  the  deltoid, 
the  remainder  of  them  is  superficial ;  the  second  lies 
external  to  the  supinator  longus  and  radial  extensors 
of  the  carpus ;  the  third  or  internal  head  is  also  su- 
perficial, and  lies  between  the  brachialis  anticus  and 
coraco-brachialis  anteriorly,  and  the  long  portion  of 
the  triceps  posteriorly ;  the  ulnar  nerve  descends  along 
this,  and  the  radial  or  spiral,  separates  it  from  the 
second  or  outer  head  ;  a  small  bursa  lies  between  the 
tendon  and  the  point  of  the  olecranon,  a  larger  one 
between  the  skin  and  the  aponeurosis  which  covers 
that  process  ;  this  superficial  bursa  is  peculiarly  liable 
to  inflammation,  which  is  generally  of  an  unhealthy 
character,  in  consequence  of  an  injury,  such  as  a  fall 
upon  theelbow  producing  a  superficial  lacerated  wound. 
In  the  dissection  of  the  muscles  of  the  arm,  we  should 
notice  the  course  of  the  brachial  artery  and  of  its 
principal  branches,  also  the  divisions  of  the  axillary 
plexus  of  nerves :  the  cutaneous  veins  have  been  already 
noticed ;  the  deep  veins  accompany  the  arteries,  two  to 
each. 

The  brachial  artery ',  which  is  the  continuation  of  the 
subclavian  and  axillary,  descends  obliquely  outwards, 
along  the  inner  side,  first  of  the  coraco-brachialis,  and 
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afterwards  of  the  biceps ;  near  the  elbow  it  inclines  for- 
wards and  then  sinks  beneath  the  fascia  of  the  biceps, 
and  a  little  below  the  bend  of  the  elbow  it  divides  into 
the  radial  and  ulnar  arteries.  In  this  course  it  is  covered 
by  the  fascia  and  integuments,  and  overlapped  a  little 
by  the  biceps  ;  it  is  surrounded  by  a  sheath  of  cellu- 
lar membrane,  which  also  contains  the  two  venae  comites ; 
the  internal  cutaneous  nerve  lies  superficial  to  it ;  the 
median  or  brachial  is  also  superficial  to  it  above,  and 
rather  to  its  outer  side,  about  the  middle  of  the  arm,  it 
crosses  the  artery,  and  inferiorly  it  is  almost  always 
to  its  ulnar  or  inner  side.  The  ulnar  nerve  lies  internal 
to  the  artery,  and  at  some  distance  from  it  inferiorly ; 
the  radial  or  spiral  nerve  is  posterior  to  it,  and  separates 
it  above  from  the  triceps.  In  this  course  the  artery 
passes  over  the  tendons  of  the  latissimus  and  teres,  a 
small  part  of  the  triceps,  the  coraco-brachialis,  and  the 
brachiaeus  anticus.  The  brachial  artery  gives  off  several 
muscular  branches  from  its  external  side ;  and  from 
its  internal,  the  superior  profunda,  which  accompanies 
the  spiral  nerve  round  the  back  of  the  humerus  to 
its  external  side ;  the  inferior  profunda  which  descends 
along  with  the  ulnar  nerve  towards  the  inner  condyle, 
and  the  anastomotica  magna,  which  runs  towards  the 
inner  side  of  the  elbow  joint. — See  Anatomy  of  the  Vas- 
cular System. 

The  branches  of  the  brachial  plexus  of  nerves,  which 
are  met  with  in  the  dissection  of  the  arm,  are  six  in 
number  :  1st,  the  internal  cutaneous,  which  has  been 
already  noticed ;  2d,  the  external  cutaneous,  ormus- 
culo-cutaneous,  or  perforans  casserii,  pierces  the  coraco- 
brachialis  muscle,  descends  obliquely  outwards  between 
the  biceps  and  brachialis  anticus,  to  which  it  sends  se- 
veral filaments,  and  at  the  anterior  edge  of  the  supinator 
longus  it  becomes  cutaneous,  descending  along  with  the 
cephalic  vein  and  its  branches  ;  3d,  the  median  or  bra- 
chial nerve  accompanies  the  brachial  artery  to  the  bend 
of  the  elbow,  and  sinks  beneath  the  muscles  of  the 
forearm,  in  the  dissection  of  which  the  remainder  of  its 
course  will  be  exposed  ;  4th,  the  ulnar  nerve  descends 
along  the  inner  portion  of  the  triceps,  or  the  brachiseus 
internus,  runs  behind  the  inner  condyle,  and  is  then 
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distributed  to  the  muscles  of  the  forearm  and  hand ;  5th  1 
the  miisculo-spiral,  or  radial  nerve,  descends  between 
the  second  and  third  heads  of  the  triceps,  and  winds 
round  the  back  part  of  the  humerus,  supplying  the  tri- 
ceps in  its  course ;  it  next  runs  spirally  forwards  to  the 
forepart  of  the  bone,  between  the  supinator  longus  and 
brachialis  anticus :  it  then  descends  over  the  forepart  of 
the  elbow  joint  to  the  muscles  of  the  forearm,  where  we 
shall  trace  it  afterwards  ;  6th,  the  circumflex,  or  arti- 
cular nerve,  accompanied  by  the  posterior  circumflex 
artery,  passes  out  of  the  axilla  between  the  long  head 
of  the  triceps  and  the  neck  of  the  humerus,  winds  round 
the  latter  beneath  the  deltoid  muscle  to  which  its 
branches  are  distributed. — See  Anatomy  of  Nervous 
System. 


SECTION  II. 

DISSECTION    OF   THE    FOREARM   AND    HAND. 

REMOVE  the  integuments  from  the  front  and  back  of 
the  forearm  and  hand,  and  the  investing  fascia  will  be 
exposed,  together  with  the  cutaneous  nerves  and  veins : 
the  latter  may  be  noticed  first.  The  basilic  vein  is  seen 
to  arise  by  small  branches  from  the  sides  of  the  little 
finger,  one  of  which  is  named  salvatella ;  it  then  ascends 
along  the  ulnar  side  of  the  forearm,  receiving  in  this 
course  small  branches  from  the  front  and  back  of  the 
arm  and  passing  anterior  to  the  internal  condyle,  it  is 
joined  by  the  median  basilic  ;  it  then  ascends  along  {he 
inner  side  of  the  arm,  passes  beneath  the  fascia,  and 
joins  one  of  the  deep  brachial  veins;  sometimes  it  con- 
tinues in  a  superficial  course  to  the  axilla,  and  joins  the 
axillary  vein.  The  cephalic  vein  commences  by  several 
small  branches  about  the  thumb  and  back  of  the  hand ; 
it  ascends  along  the  radial  side  of  the  forearm,  passes 
over  the  bend  of  the  elbow,  is  joined  by  the  median 
cephalic,  and  then  ascends  along  the  outside  of  the  arm 
to  the  clavicle.  The  median  vein  arises  by  small  branches 
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from  the  forepart  of  the  wrist,  it  ascends  along  the  fore- 
arm between  the  cephalic  and  basilic  veins,  and  near  the 
elbow  divides  into  two  or  three  branches:  1  st,  the  median 
basilic,  which  ascends  obliquely  over  the  fascia  of  the 
biceps  to  join  the  basilic:  2d,  ihemedian  cephalic,  which 
passes  obliquely  upwards  and  outwards,  and  joins  the 
cephalic  vein ;  the  third  branch  of  the  median,  when 
present,  sinks  deep,  and  joins  one  of  the  deep  veins.  The 
internal  cutaneous  nerve  and  its  branches  accompany  the 
basilic  vein,  some  passing  anterior,  others  posterior  to  it ; 
the  external  cutaneous,  or  musculo-cutaneous,  in  general 
lies  behind  the  cephalic  vein  at  the  bend  of  the  elbow, 
its  branches  afterwards  twine  around  that  vessel.  The 
relation  between  the  cutaneous  nerves  and  veins  is  liable 
to  great  variety. 

The  fascia  of  the  forearm  is  very  strong,  particularly 
on  the  posterior  part ;  it  consists  of  tendinous  fibres, 
which  run  in  every  direction,  connected  on  either  side 
to  the  condyles,  and  to  the  muscles  which  are  attached 
to  these ;  it  receives  an  addition  from  the  biceps  before, 
and  from  the  triceps  behind ;  as  it  descends,  it  invests 
the  limb  so  closely  as  to  give  it  a  certain  form ;  it  sends 
septa  between  the  different  muscles,  which  give  attach- 
ment to  several  fibres,  and  it  adheres  very  closely  to 
the  ulna  its  whole  length ;  inferiorly  it  is  connected  to 
the  annular  ligaments  of  the  carpus.  The  annular  liga- 
ments of  the  wrists  appear  formed  in  part  by  this  fascia, 
strengthened  by  proper  transverse  fibres  ;  the  posterior 
is  attached  to  the  styloid  process  of  the  ulna  internally, 
and  to  that  of  the  radius  externally ;  it  binds  down  the 
extensor  tendons.  The  anterior  annular  ligament  is 
much  stronger;  it  is  attached  to  the  unciform  and  pisi- 
form bones  internally,  to  the  scaphoid  and  trapezium  ex- 
ternally ;  its  upper  edge  is  connected  to  the  fascia  of 
the  forearm,  its  lower  to  that  of  the  hand :  this  liga- 
ment, together  with  the  carpus,  forms  a  canal  or  ring 
for  the  passage  of  the  flexor  tendons.  The  integu- 
ments of  the  hand  are  thin  posteriorly,  and  cover  seve- 
ral cutaneous  veins  ;  anteriorly  they  are  dense,  and  the 
subjacent  cellular  tissue  granulated  and  firm  ;  on  the 
back  of  the  hand  a  very  thin  aponeurosis  exists,  but 
anteriorly,  there  is  a  remarkable  strong  fascia,  the 
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palmar  fascia :  this  is  of  a  triangular  form,  commences 
narrow  at  the  annular  ligament,  from  which,  and  from 
the  tendon  of  the  palmaris  longus,  it  arises ;  it  then  ex- 
pands over  the  palm  of  the  hand,  and  near  the  fingers 
divides  into  four  fasciculi,  each  of  which  is  forked  and 
inserted  into  either  side  of  each  of  the  sheaths  of  the 
flexor  tendons,  and  into  the  capsular  ligaments  of  the 
first  phalanges  ;  transverse  bands  pass  across  these  di- 
verging fasciculi,  and  several  fibres  penetrate  between 
the  tendons,  and  join  the  metacarpal  bones  and  interos- 
seous  muscles ;  a  thin  aponeurosis,  derived  from  the  outer 
edge  of  the  palmar  fascia,  covers  the  muscles  of  the 
thumb,  and  a  similar  one  those  of  the  little  finger.  At- 
tached to  the  palmar  fascia  is  the  following  small  cutane- 
ous muscle : 

PALMARIS  BREVIS,  arises  from  the  annular  ligament 
and  palmar  fascia ;  the  fibres  pass  transversely  inwards, 
and  are  inserted  into  the  integuments  on  the  inner  side 
of  the  palm  of  the  hand.  Use,  to  deepen  the  hollow  of 
the  palm  of  the  hand  by  drawing  the  integuments  towards 
the  thumb.  We  may  now  dissect  off  the  fascia  of  the 
hand  and  forearm,  to  expose  the  muscles ;  in  some  situ- 
ations it  is  difficult  and  unnecessary  to  separate  this  from 
the  muscular  fibres  ;  beneath  the  palmar  fascia  we  ex- 
pose the  superficial  palmar  arch  of  vessels  and  nerves 
passing  across  the  flexor  tendons  and  the  lumbricales 
muscles. 

The  muscles  of  the  forearm  are  so  very  numerous, 
that  it  will  be  found  convenient  to  class  them  according 
to  their  situation  and  their  use.  One  set  of  these  mus- 
cles is  employed  in  bending  the  forearm,  wrist,  and  fin- 
gers ;  these  are  \heflexors:  a  second,  nearly  allied  to 
these,  have  the  power  of  pronating  the  hand,  that  is,  of 
rolling  the  radius  across  the  ulna,  so  as  to  make  the 
palm  of  the  hand  look  downwards ;  these  are  iheprona- 
tors  :  a  third  set,  the  extensors,  can  extend  the  forearm, 
hand,  and  fingers ;  and  a  fourth,  allied  to  hese,  the  su- 
pinators,  can  turn  the  hand  supine ;  that  is,  place  the 
radius  and  ulna  on  the  same  plane,  and  make  the  palm 
of  the  hand  look  upwards.  The  pronators  and  flexors 
arise  chiefly  from  the  internal  condyle,  and  from  the 
inner  or  ulnar  side  of  the  forearm ;  each  of  these  two 
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great  divisions  may  be  arranged  into  a  superficial  and 
deep  layer. 

The  pronators  and  flexors  arising  from  the  inner  side 
of  the  forearm,  are  eight  in  number:  five  in  the  super- 
ficial layer,  three  in  the  deep ;  the  five  superficial  are, 
the  pronator  teres,  flexor  carpi  radialis,  palmaris  longus, 
flexor  digitorum  sublimis,  and  flexor  carpi  ulnaris ;  the 
three  deep  muscles  are  the  flexor  digitorum  profundus, 
flexor  pollicis  longus,  and  pronator  quadratus.  In  the 
following  description  of  these  muscles,  the  hand  is  sup- 
posed to  be  turned  forwards,  the  radius  externally,  and 
the  ulna  internally.  The  muscles,  which  arise  from  the 
internal  condyle  of  the  humerus,  are  covered  by  the 
fascia  of  the  biceps ;  they  cannot  be  separated  from  each 
other  above,  but  have  a  common  origin  from  the  con- 
dyle, the  fascia,  and  its  septa,  also  from  the  ulna. 

PRONATOR  RADII  TERES,  arises  tendinous  and  fleshy 
from  the  anterior  part  of  the  internal  condyle,  from  the 
fascia  of  the  forearm  and  its  intermuscular  septa ;  also 
by  a  small  tendon  from  the  coronoid  process  of  the  ulna; 
the  median  nerve  separates  these  origins ;  the  fibres 
pass  obliquely  outwards  over  the  radius,  andare  inserted 
chiefly  tendinous,  into  the  outer  and  back  part  of  the 
radius,  about  its  centre.  Use,  to  pronate  the  hand,  by 
rolling  the  radius  forwards  and  inwards  over  the  ulna ; 
it  is  also  a  flexor  of  the  forearm ;  this  is  the  most  exter- 
nal of  the  muscles,  arising  from  the  inner  condyle :  it  is 
superficial,  except  at  its  insertion,  which  is  covered  by 
the  supinator  longus,  and  by  the  radial  vessels,  and  lies 
inferior  to  the  supinator  brevis  :  it  forms  the  internal 
boundary  of  the  triangular  hollow  at  the  bend  of  the 
elbow,  which  contains  the  tendon  of  the  biceps,  the  bra- 
chial  nerve  and  vessels. 

FLEXOR  CARPI  RADIALIS,  arises  narrow  and  tendi- 
nous from  the  inner  condyle,  and  fleshy  from  the  inter- 
muscular  septa ;  it  forms  a  thick  belly,  which  lies  very 
superficial,  and  ends  in  a  prominent  flat  tendon ;  this  de- 
scends obliquely  outwards,  passes  beneath  the  annularli- 
gament,  and  is  inserted  into  the  base  of  the  metacarpal 
bone  of  the  index  finger.  Use,  to  bend  the  hand,  and 
assist  in  pronating  it ;  this  muscle  is  overlapped  above  by 
the  pronator  teres,  and  covered  below  by  the  annular  li- 
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gament ;  it  arises  and  descends  at  first  between  the  pro^ 
nator  teres  and  palmaris  longus,  afterwards  between  this 
latter  and  the  supinator  longus,  from  which  it  is  sepa- 
rated by  the  radial  nerve  and  vessels ;  the  radial  edge  of 
this  tendon  may  serve  as  a  guide,  in  cutting  down  on  the 
radial  artery  in  the  living  subject. 

PALMARIS  LONGUS  arises  by  a  slender  tendon  from 
the  inner  condyle,  and  from  the  fascia  of  the  forearm  ; 
forms  a  short  belly,  which  ends  in  a  flat  tendon;  in- 
serted near  the  root  of  the  thumb  into  the  annular  liga- 
ment and  palmar  aponeurosis.  Use,  to  bend  the  hand 
and  make  tense  the  palmar  fascia;  it  descends  between 
the  flexor  carpi  radialis  and  ulnaris,  and  lies  on  the  flexor 
sublimis  :  it  is  sometimes  wanting. 

FLEXOR  CARPI  ULNARIS,  arises  tendinous  from  the 
internal  condyle,  tendinous  and  fleshy  from  the  inner 
side  of  the  olecranon  process  ;  the  ulnar  nerve  separates 
these  origins ;  it  also  arises  by  a  tendinous  expansion 
from  the  inner  edge  of  the  ulna  nearly  its  whole  length, 
and  from  the  fascia  of  the  forearm,  the  fibres  pass  ob- 
liquely forwards  to  a  tendon  which  descends  in  front  of 
theulna,  and  which  overlaps  the  ulnar  nerve  and  vessels, 
and  is  inserted  into  the  pisiform  bone,  and  by  a  few  liga- 
mentous  fibres  into  the  base  of  the  fifth  metacarpal  bone; 
this  insertion  is  also  connected  to  the  muscles  of  the  little 
finger.  Use,  to  flex  the  hand,  and  adduct  it,  particularly 
when  assisted  by  the  extensor  carpi  ulnaris  :  adduction 
of  the  hand,  is  not  so  limited  as  abduction,  in  conse- 
quence of  the  ulna  being  shorter  below  than  the  radius. 
This  muscle  is  superficial,  and  lies  internal  and  rather 
posterior  to  the  preceding  muscles ;  it  descends  between 
the  flexor  sublimis  and  extensor  carpi  ulnaris,  and  lies 
upon  the  flexor  profundus  ;  the  tendon  passes  over  the 
annular  ligament,  and  is  connected  to  it  by  a  tendi- 
nous slip,  which  also  passes  over  the  ulnar  artery  and 
nerve. 

FLEXOR  DIGITORUM  SUBLIMIS  PERFORATUS, 
arises  tendinous  and  fleshy  from  the  internal  condyle 
and  internal  lateral  ligament ;  tendinous  from  the  coro- 
noid  process,  and  fleshy  from  the  radius  below  its  tuber- 
cle, internal  to  the  pronator  teres,  and  between  the  su- 
pinatorbrevis  and  flexor pollicis  longus;  it  forms  a  large 
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muscle,  which  ends  in  fourtendons;  these  descend,  two 
anterior,  for  the  middle  and  ring  finger  ;  and  two  poste- 
rior, for  the  index  and  little  finger ;  they  all  pass  beneath 
the  annular  ligament,  and  proceed  along  the  palm  of  the 
hand,  superficial  to  the  deep  flexor  tendons,  and  beneath 
the  palmar  fascia  ;  and  at  the  first  phalanx  of  each  fin- 
ger, or  opposite  the  head  of  each  metacarpal  bone,  each 
of  these  tendons  becomes  enclosed  in  a  strong  sheath, 
with  one  of  the  deep  flexors ;  this  sheath  is  continued  to 
the  anterior  extremity  of  the  second  phalanx.  Near  the 
end  of  the  first  phalanx,  each  of  the  superficial  flexor  ten- 
dons is  split  for  the  passage  of  the  tendon  of  the  deep  flex- 
or, which  is  continued  onto  the  last,  or  ungual  phalanx; 
while  the  divisions  of  each  of  the  superficial  tendons  be- 
come everted  or  folded  out,  beneath  the  deep  flexor,  so 
as  to  lie  nearer  to  the  bone,  and  are  inserted  into  the 
anterior  part  of  the  second  phalanx.  Use,  to  flex 
the  second  joint  of  each  finger  on  the  hand,  the  hand  on 
the  forearm,  and  the  latter  on  the  arm.  The  origin  of 
this  muscle  is  partly  concealed  by  the  three  first  de- 
scribed muscles,  which  arise  from  the  internal  condyle, 
and  to  which  it  is  connected  by  the  intermuscular  septa; 
inferiorly  a  portion  of  it  is  superficial  between  the  flexor 
carpi  ulnaris  and  palmaris  longus.  The  tendons  of  this 
muscle  are  enveloped  in  a  large  bursa  behind  the  annular 
ligament ;  this  carpalbursa  is  connected  anteriorly  to  the 
annular  ligament,  posteriorly  to  the  carpus,  is  expanded 
around  the  superficial  and  deep  flexor  tendons,  the  me- 
dian nerve,  and  the  tendon  of  the  flexor  pollicis  longus, 
and  ends  above  and  below  in  a  cul  de  sac,  each  end  of 
which  extends  beyond  the  edges  of  the  annular  ligament. 
In  the  palm  of  the  hand  the  tendons  of  the  flexor  subli- 
mis  are  covered  by  the  integuments,  palmar  fascia, and 
the  superficial  palmar  arch  of  vessels  and  nerves;  along 
the  fingers  each  tendon  is  enclosed  in  a  strong  fibrous 
sheath,  which  is  continued  to  the  end  of  the  second 
phalanx  of  each  finger ;  this  sheath,  together  with  the 
anterior  surface  of  the  phalanges,  forms  a  complete  ca- 
nal, or  tube,  which,  half  fibrous  andhalf  osseous,  is  linecl 
by  a  synovial  membrane,  which  forms  a  cul  de  sac  at 
either  extremity  ;  being  reflected  over  the  tendons  it  en- 
closes, and  forming  .several  folds  or  froena  to  connect 
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these  tendons  to  this  canal :  this  sheath  is  weak  oppo- 
site each  articulation,  but  is  very  strong  on  the  phalan- 
ges ;  its  anterior  extremity  is  continuous  with  the  inser- 
tion of  the  deep  flexor  tendon.  Divide  the  flexor  sub- 
limis  and  carpi  radialis,  and  the  three  deep  muscles  will 
be  partially  exposed, — namely,  the  flexor  digitorumpro- 
fundus,  flexor  pollicis  longus,  and  nearly  concealed  by 
these,  the  pronator  quadratus. 

FLEXOR  DIGITORUM  PROFUNDUS  PERFORANS, 
arises  fleshy  from  three  superior  fourths  of  the  ante- 
rior surface  of  the  ulna,  and  from  the  internal  half  of  the 
interosseous  ligament ;  it  sometimes  receives  a  small 
slip  from  the  radius  below  its  tubercle;  it  forms  athick 
muscle  which  descends  along  the  middle  and  ulnar  side 
of  the  forearm,  and  ends  in  four  flat  tendons;  these  pass 
beneath  the  annular  ligament,  enter  the  ligamentous 
sheaths  on  the  fingers,  pass  through  the  slits  in  the  su- 
perficial flexor  tendons,  and  are  inserted  into  the  last 
phalanx  of  each  finger.  Use,  to  bend  the  last  phalanx, 
and  to  co-operate  with  the  superficial  flexor  muscle ; 
this  muscle  is  covered  by  those  of  the  superficial  layer, 
which  have  been  described ;  the  ulnar  vessels,  the  me- 
dian and  ulnar  nerves  also  descend  along  it ;  and  it 
covers  the  ulna,  the  interosseous  ligament  and  vessels, 
the  pronator  quadratus  and  the  carpus,  and  on  each  fin- 
ger its  tendon  is  superficial  to  that  of  the  flexor  sub- 
limis. 

FLEXOR  POLLICIS  LONGUS,  arises  from  the  forepart 
of  the  radius,  commencing  narrow  just  below  its  tuber- 
cle, and  ending  within  about  two  inches  of  the  carpus, 
and  also  very  frequently  by  along  and  narrow  tendinous 
and  fleshy  slip  from  the  coronoid  process  ;  this  at  first 
looks  like  a  distinct  muscle  ;  all  the  fibres  descend  ob- 
liquely forwards  to  a  tendon,  which  passes  beneath  the 
annular  ligament,  then  runs  outwards  between  the  two 
portions  of  the  short  flexor,  and  the  two  sesamoid  tuber- 
cles at  the  extremity  of  the  metacarpal  bone ;  it  then 
enters  a  strong  ligamentous  sheath,  and  is  bound  down 
by  it  as  far  as  the  last  phalanx  of  the  thumb,  into  the 
middle  of  which  it  is  inserted.  Use,  to  flex  and  adduct 
the  different  joints  of  the  thumb  upon  the  hand,  and  the 
latter  upon  the  forearm.  This  muscle  is  covered  by  the 
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flexor  sublimis  and  radialis,  and  by  the  radial  vessels, 
and  inferiorly  by  the  annular  ligament,  it  descendsalon  g 
the  radial  side  of  the  flexor  profundus. 

PRONATOR  QUADRATUS,  is  exposed  by  separating 
the  flexor  pollicis  and  profundus ;  it  is  situated  just 
above  the  carpus,  and  arises  tendinous  and  fleshy  from 
the  inferior  fifth  of  the  anterior  surface  of  the  ulna ; 
the  fibres  pass  transversely  outwards,  descend  a  little, 
and  are  inserted  into  the  anterior  part  of  the  inferior 
fourth  of  the  radius.  Use,  to  roll  the  radius  over  the 
ulna,  and  so  to  pronate  the  hand :  this  muscle  is  covered 
by  the  tendons  of  the  preceding,  and  by  the  ulnar  and 
radial  vessels,  and  it  lies  on  the  interosseous  ligament, 
the  radius  and  the  ulna. 

The  muscles  which  are  situated  on  the  outer  and 
back  part  of  the  forearm  are  supinators  and  extensors, 
and  are  also  arranged  into  two  layers,  a  superficial  and 
deep;  the  superficial  consists  of  seven,  namely,  supina- 
tor  radii  longus,  extensor  carpi  radialis  longus,  and 
brevis,  extensor  digitorum  communis,  extensor  minimi 
digiti,  extensor  carpi  ulnaris  and  anconaeus ;  these  mus- 
cles arise  more  distinctly  than  those  on  the  internal  side 
of  the  arm  ;  some  of  them,  however,  particularly  those 
on  the  back  part,  are  closely  connected  to  each  other, 
arising  in  common  from  the  external  condyle  of  the  hu- 
merus,  from  the  posterior  surface  of  the  radius  and  ulna, 
the  intermuscular  ligaments  and  the  fascia,  which  is 
partly  derived  from  the  tendon  of  the  triceps. 

SUPINATOR  RADII  LONGUS,  forms  the  prominence 
along  the  outer  and  anterior  part  of  the  forearm,  arises 
tendinous  and  fleshy  from  the  external  ridge  of  the 
humerus,  commencing  a  little  below  the  deltoid,  and 
continuing  to  within  about  two  inches  of  the  outer  con- 
dyle ;  it  also  arises  from  the  intermuscular  ligament, 
which  separates  it  from  the  second  or  outer  head  of  the 
triceps,  between  which  and  the  brachiecus  anticus  this 
muscle  is  situated.  The  supinator  longus  descends 
along  the  outer  and  anterior  part  of  the  elbow,  and 
about  the  middle  of  the  forearm  ends  in  a  flat  tendon, 
which  descends  along  the  radius,  and  is  inserted  into  a 
rough  surface  on  the  outside  of  that  bone,  near  its  sty- 
loid  process.  Use,  to  roll  the  radius  backwards,  so  RS 
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to  make  the  hand  look  supine ;  it  can  also  bend  the 
elbow  joint.  This  muscle  is  superficial ;  it  passes  over 
the  extensor  carpi  radialis  longus  above,  the  tendon  of 
the  pronator  teres  in  the  middle,  and  the  radius  infe- 
riorly  ;  its  tendon  descends  at  first  between  the  pro- 
nator teres  and  extensor  radialis  longus,  afterwards  be- 
tween the  latter  and  that  of  the  flexor  carpi  radialis :  at 
its  insertion  it  is  crossed  by  the  extensor  tendons  of  the 
thumb.  This  muscle  and  its  tendon  overlap  the  radial 
nerve  and  vessels  ;  its  ulnar  edge,  therefore,  will  serve 
as  a  guide  to  the  latter,  in  case  we  are  required,  during 
life,  to  expose  them,  in  order  to  tie  a  ligature  around 
the  radial  artery. 

EXTENSOR  CARPI  RADIALIS  LONGUS,  arises  ten- 
dinous and  fleshy  from  the  ridge  on  the  external  side 
of  the  humerus,  between  the  supinator  longus  and  the 
external  condyle ;  it  passes  over  the  outside  of  the 
joint,  ends  in  a  flat  tendon,  which  descends  along  the 
outer  and  back  part  of  the  radius,  runs  through  a  groove 
on  its  lower  extremity,  and  passing  over  the  wrist  joint, 
is  inserted  into  the  back  part  of  the  carpal  end  of  the 
metacarpal  bone  of  the  index  finger.  Use,  it  extends 
the  wrist,  bends  the  hand  backwards,  and  abducts  it  a 
little ;  it  may  also  assist  in  bending  the  elbow  joint ;  it 
is  covered  by  the  last  muscle,  but  projects  behind  it ; 
the  tendon  passes  beneath  the  extensors  of  the  thumb 
and  the  annular  ligament;  it  covers  the  supinator  brevis 
and  the  following  muscle. 

EXTENSOR  CARPI  RADIALIS  BREVIS,  arises  ten- 
dinous and  fleshy  from  the  inferior  and  posterior  part  of 
the  external  condyle,  and  from  the  external  lateral  liga- 
ment, descends  along  the  back  part  of  the  radius,  ends 
in  a  flat  tendon,  which  runs  through  the  same  groove 
as  the  tendon  of  the  last  muscle,  beneath  which  it  lies  ; 
passes  also  beneath  the  annular  ligament,  and  is  in- 
serted into  the  carpal  extremity  of  the  third  metacarpal 
bone.  Use,  similar  to  that  of  the  last ;  it  is  covered 
superiorly  by  the  last  described  muscle,  and  by  the  su- 
pinator longus,  and  below  by  the  tendons  of  the  ex- 
tensor muscles  of  the  thumb,  and  by  that  of  the  last 
muscle,  and  by  the  skin  ;  it  covers  the  supinator  brevis 
and  the  insertion  of  the  pronator  teres. 
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EXTENSOR  DIGITORUM  COMMUNIS,  is  situated  more 
towards  the  back  part  of  the  forearm  than  the  last  de- 
scribed muscles ;  it  arises  in  common  with  the  last,  and 
with  the  following,  from  the  external  condyle,  the  fascia, 
and  its  intermuscular  processes,  also  from  the  ulna ;  it 
descends,  and  about  the  middle  of  the  forearm  ends  in 
four  tendons,  which  pass  under  the  annular  ligament  in 
a  groove  in  the  radius,  extend  along  the  back  of  the 
hand,  expanding  as  they  approach,  the  four  fingers,  into 
the  phalanges  of  which  they  are  inserted  by  a  tendinous 
expansion.  Use,  to  extend  all  the  joints  of  the  fingers  : 
this  muscle  arises  between  the  extensor  carpi  radialis 
brevis  and  extensor  ulnaris  ;  it  descends  superficially 
between  these,  and  over  the  supinator  brevis  and  ex- 
tensors of  the  thumb  ;  on  the  back  of  the  hand  the  ten- 
dons are  connected  to  each  other  by  cross  slips :  that 
which  goes  to  the  ring  finger  is  the  largest ;  all  the 
tendons,  as  they  approach  the  base  of  the  first  phalanx, 
become  thick  but  narrow ;  afterwards  they  enlarge,  and 
are  joined  by  the  tendons  of  the  lumbricales  and  inter- 
ossei ;  at  the  articulation  of  the  first  and  second  phalanx 
each  divides  into  three  bands ;  the  middle  one  is  inserted 
into  the  posterior  surface  of  the  second  phalanx  ;  the 
lateral  pass  along  the  sides  of  this  articulation ;  they 
afterwards  converge  and  unite  in  a  flat  tendon,  which  is 
inserted  into  the  base  of  the  last  or  third  phalanx.  The 
back  part  of  all  the  fingers  is  covered,  as  faras  the  last 
phalanx,  by  a  tendinous  expansion,  derived  from  these 
tendons,  and  from  those  of  the  lumbricales  and  inter- 
ossei  muscles. 

EXTENSOR  CARPI  ULNARIS,  arises  tendinous  and 
fleshy  between  the  extensor  communis  and  anconaeus, 
from  the  external  condyle,  fascia  and  intermuscular 
septa ;  descends  obliquely  inwards,  between  the  flexor 
ulnaris  and  extensor  communis,  towards  the  ulna,  and 
receives  an  addition  from  it ;  it  ends  in  a  strong  tendon, 
which  runs  through  a  groove  on  the  back  of  the  ulna, 
beneath  the  annular  ligament,  and  is  inserted  into  the 
carpal  end  of  the  fifth  metacarpal  bone.  Use,  to  ex- 
tend the  hand  and  bend  it  backwards  ;  also  to  adduct  it. 

ANCON^US,  small  taiangular,  and  placed  at  the  outer 
side  of  the  olecranon,  beneath  the  skin ;  arises  narrow 
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external  condyle,  forms  a  thick  triangular  mass,  which 
adheres  to  the  synovia!  membrane  and  descends  ob- 
liquely inwards,  to  be  insertedinto  the  external  surface 
of  the  olecranon,  and  about  the  superior  fifth  of  the 
posterior  surface  of  the  ulna.  Use,  to  extend  the  fore- 
arm on  the  arm,  and  to  raise  the  synovial  membrane 
out  of  the  articulation :  this  muscle  is  partly  covered 
by  the  tendon  and  aponeurosis  of  the  triceps  ;  the  re- 
mainder of  it  is  superficial ;  it  is  situated  between  the 
olecranon  and  the  extensor  carpi  ulnaris  ;  it  often  ap- 
pears as  a  continuation  of  the  triceps  ;  it  covers  the  ar- 
ticulation of  the  elbow  and  a  portion  of  the  supinator 
brevis. 

EXTENSOR  MINIMI  DIGITI,  arises  in  common  with 
the  last,  and  descends  between  it  and  the  extensor  carpi 
ulnaris ;  it  forms  a  small  fleshy  belly,  which  descends 
very  obliquely  inwards,  and  ends  in  a  slender  tendon  ; 
this  passes  through  a  separate  groove  in  the  radius,  and 
and  also  through  a  distinct  division  of  the  annular  liga- 
ment, in  which  situation  it  is  frequently  found  divided 
into  two,  which  continue  in  contact,  and  afterwards 
unite  ;  this  tendon  becomes  attached  to  the  fourth  ten- 
don of  the  extensor  communis,  and  is  inserted  along  with 
it  into  the  posterior  part  of  the  phalanges  of  the  little 
finger.  Use,  to  assist  the  extensor  communis. 

The  deep  muscles  in  this  situation  will  be  exposed, 
by  removing  the  superficial  layer  ;  they  consist  of  the 
supinator  radii  brevis,  three  extensors  of  the  thumb,  and 
the  indicator. 

SUPINATOR  RADII  BREVIS,  short  and  flat,  surrounds 
the  upper  part  of  the  radius,  arises  from  the  external 
condyle,  external  lateral  and  coronary  ligaments,  and 
from  a  ridge  on  the  outer  side  of  the  ulna,  which  com- 
mences below  its  lesser  sigrnoid  cavity  ;  the  fibres  ad- 
here to  the  capsular  ligament,  and  descends  obliquely 
outwards  and  forwards,  round  the  upper  part  of  the  ra- 
dius, and  are  inserted  into  the  upper  third  of  the  exter- 
nal and  anterior  surface  of  this  bone,  from  above  its 
tubercle  down  to  the  insertion  of  the  pronator  teres. 
Use,  to  turn  the  radius  outwards,  so  as  to  make  the 
hand  look  supine.  This  muscle  is  covered  by  the  supi- 
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nator  longus  and  radial  extensors  of  the  carpus  exter- 
nally; by  the  anconseus  and  extensor  ulnaris  posteriorly : 
and  anteriorly  by  the  radial  nerve  and  vessels,  and  by 
the  brachiseus  and  biceps  ;  it  partly  surrounds  the  hu- 
meral and  ulnar  articulations  of  the  radius  ;  its  anterior 
edge  is  notched  above  for  the  insertion  of  the  biceps, 
and  is  overlapped  by  the  pronator  teres  below. 

EXTENSOR  Ossis  METACARPI  POLLICIS,  or  AB- 
DUCTOR POLLICIS,  arises  fleshy  from  the  middle  of  the 
posterior  part  of  the  ulna,  below  the  anconaeus,  also  from 
the  interosseous  ligament  and  posterior  surface  of  the  ra- 
dius below  the  supinator  brevis ;  it  descends  outwards 
and  forwards,  and  ends  in  a  tendon  which  passes  through 
a  groove  on  the  outside  of  the  lower  end  of  the  radius, 
runs  by  the  side  of  the  carpus,'  and  is  inser  ted  in  general 
by  two  tendons,  one  into  the  os  trapezium,  and  the  other 
into  the  upper  and  back  part  of  the  metacarpal  bone  of 
the  thumb.  Use,  to  extend  the  first  joint  of  the  thumb, 
and  separate  it  from  the  fingers ;  it  also  extends  the 
wrist,  and  abducts  the  hand ;  it  can  also  assist  in  supi- 
nation.  The  origin  of  this  muscle  is  concealed  by  the 
extensor  communis  and  carpi  ulnaris ;  the  tendon  is  su- 
perficial, and  passes  over  the  tendons  of  the  common 
extensor,  and  of  the  radial  extensors  of  the  carpus,  also 
over  the  radial  vessels. 

EXTENSOR  PRIMI  INTERNODII  POLLICIS,  or  Ex- 
TENSOR  MINOR,  arises  from  the  back  part  of  the  ulna, 
below  its  middle,  and  from  the  interosseous  ligament,  and 
radius ;  it  descends  along  the  radial  side  of  the  last  mus- 
cle ;  its  tendon  passes  through  the  same  groove  in  the 
radius,  and  bound  down  by  the  same  portion  of  the  an- 
nular ligament,  and  is  inserted  into  the  posterior  part  of 
the  first  phalanx ;  a  small  slip  is  often  continued  on  to 
the  second  phalanx.  Use,  to  extend  the  second  joint  of 
the  thumb,  and  to  assist  the  last  described  muscle  ;  its 
connexions  are  also  similar. 

EXTENSOR  SECUNDI  INTERNODII  POLLICIS,  or 
EXTENSOR  MAJOR,  arises  from  the  posterior  surface  of 
theulnaaboveits  centre,  and  from  the  interosseous  mem- 
brane: its  belly  overlaps  the  two  former  muscles,  its  ten-- 
don passes  along  a  distinct  groove  in  the  radius,  runs 
over  the  outer  side  of  the  wrist,  the  metacarpal  bone  and 
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first  phalanx  of  the  thumb,  and  is  inserted  into  the  pos- 
terior part  of  the  second  or  last  phalanx.  Use,  to  ex- 
tend the  last  phalanx  of  the  thumb  upon  the  first,  and  to 
assist  the  former  muscles  in  extending  and  supinating 
the  hand.  The  tendon  of  this  muscle  is  separated  from 
the  two  former,  on  the  outer  and  back  part  of  the  wrist, 
by  a  considerable  interval,  in  which  we  perceive  the  ten- 
dons of  theradial  extensors  of  the  carpus,  andtheradial 
artery ;  the  relations  of  this  muscle  in  other  respects  are 
nearly  similar  to  those  of  the  other  extensors  of  the  thumb. 

EXTENSOR  INDICIS,  or  INDICATOR,  arises  from  the 
middle  of  the  posterior  surface  of  the  ulna  and  inter- 
osseous  membrane ;  its  tendon  passes  under  the  annu- 
lar ligament  along  with  those  of  the  common  extensor, 
is  attached  to  the  radial  side  of  that  tendon  which  be- 
longs to  the  forefinger,  and  is  inserted  along  with  it  into 
its  2d  and  3d  phalanges.  Use,  it  assists  the  common  ex- 
tensor, or  produces  the  extension  of  the  forefinger  alone, 
as  in  pointing.  This  muscle  is  concealed  by  the  exten- 
sor communis  and  ulnaris,  lies  to  the  ulnar  side  of  the 
extensor  pollicis  major,  and  its  tendon  passes  under 
those  of  the  common  extensor.  Next  dissect  the  mus- 
cles of  the  hand :  first,  those  in  the  palm,  which  consist, 
externally,  of  the  muscles  of  the  thumb  ;  internally,  of 
those  of  the  little  finger,  and  in  the  middle  of  the  lum- 
bricales  superficially,  and  the  anterior  interossei,  deep- 
seated.  The  short  muscles  of  the  thumb  are  the  abduc- 
tor pollicis,  opponens  pollicis,  flexor  pollicis  brevis,  ad- 
ductor pollicis,  and  abductor  indicis. 

ABDUCTOR  POLLICIS,  arises  broad  and  thin  from  the 
anterior  part  of  the  annular  ligament,  os  naviculare  and 
trapezium,  insertedintothe  outside  of  thebaseof  the  1st 
phalanx,  and  by  an  expansion  into  both  phalanges,  its 
name  implies  its  use,  to  separate  the  thumb  from  the  fin- 
gers ;  it  lies  superficial,  and  is  most  external  of  these 
small  muscles. 

OPPONENS  HPoLLicis,  or  FLEXOR  Ossis  META- 
CARPI,  arises  from  the  annular  ligament  and  os  navicu- 
lare ;  inserted  into  the  anterior  extremity  of  the  meta- 
carpal  bone  of  the  thumb.  Use,  to  approximate  the 
thumb  to  the  fingers ;  it  is  internal  to  and  overlapped  by 
the  last  muscle  :  it  lies  on  a  part  of  the  annular  liga- 
ment, and  of  the  following  muscle. 
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FLEXOR  POLLICIS  BREVIS,  consists  of  two  portions, 
between  which  is  the  tendon  of  the  flexor  longus ;  one 
head}  the  external  or  anterior  arises  from  the  inside  of 
the  annular  ligament,  and  from  the  trapezium  and  scap- 
hoid bones,  passes  outwards,  andisinserted into  the  ex- 
ternal sesamoidbone  and  base  of  the  first  phalanx  of  the 
thumb ;  the  2d,  or  internal  or  posterior  arises  from  the 
os  magnum,  and  the  base  of  the  metacarpal  bone  of  the 
middle  finger;  it  also  passes  outwards,  distinct  from  the 
other  at  first,  but  afterwards  united  to  it,  and  is  inserted 
into  the  internal  sesamoid  bone,  and  base  of  the  first  pha- 
lanx. Use,  to  flex  the  first  phalanx  and  metacarpal  bone 
on  the  carpus  :  this  muscle  is  concealed  by  the  two  for- 
mer, and  by  the  first  lumbricalis ;  it  covers  the  two  first 
interossei  muscles,  and  the  tendon  of  the  flexor  carpira- 
dialis ;  its  outer  edge  is  connected  to  the  opponens  pollicis, 
and  the  internal  to  the  adductor. 

ADDUCTOR  POLLICIS,  triangular  and  broad,  arises 
fleshy  from  three-fourths  of  the  anterior  surface  of  the 
third  metacarpal  bone,  the  fibres  pass  outwards  over  the 
second  metacarpal,  and  converging  are  inserted  into  the 
inner  side  of  the  root  of  the  first  phalanx  of  the  thumb, 
along  with  part  of  the  last  muscle ;  its  name  denotes  its 
use.  This  muscle  at  its  origin  is  covered  anteriorly  by 
the  deep  flexor  tendons  and  by  thelumbricales  ;  its  inser- 
tion is  covered  by  the  following  muscle,  which  may  be 
best  seen  from  behind. 

ABDUCTOR  LNDICIS,  also  triangular,  arises  tendinous 
and  fleshy  from  the  metacarpal  bone  of  the  forefinger, 
and  from  one  half  of  that  of  the  thumb  ;  its  fibres  extend 
obliquely  inwards  and  forwards,  end  in  a  tendon  which 
passes  by  the  outer  side  of  the  first  joint  of  the  fore- 
finger, and  is  inserted  into  the  outer  side  of  the  base  of 
its  first  phalanx.  Use,  to  separate  the  forefinger  from  the 
others,  or  to  adduct  the  thumb.  This  muscle  is  super- 
ficial posteriorly ;  anteriorly  it  is  covered  by  that  last 
described  ;  the  radial  artery  passes  between  its  two  heads 
or  origins  :  this  muscle  is  similar  to,  and  may  be  regarded 
as  one  of  the  posterior  interossei,  like  these  also  its 
insertion  joins  that  of  the  common  extensor  tendon.  In 
the  middle  of  the  palm  of  the  hand  are  seen  four  small 
muscles. 
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LUMBRICALES,  arise  from  the  outer  side  of  the  ten- 
dons of  the  flexor  prof  undus,  near  the  carpus,  a  little  be- 
yond the  annular  ligament ;  they  each  form  a  small  fleshy 
belly,  which  ends  in  a  tendon ;  this  runs  along  the  radial 
side  of  the  finger,  joins  the  tendon  of  the  corresponding 
interosseous  muscle,  andis  inserted  about  the  middle  of 
the  first  phalanx  into  the  tendinous  expansion  which 
covers  the  back  part  of  each  finger.  Use,  to  assist  in 
bending  the  first  joint  of  the  finger ;  they  cannot  act  un- 
less the  flexors  are  tense  ;  they  can  also  adduct  and  ab- 
duct the  fingers,  and  when  the  common  extensor  muscle 
is  in  action,  they  may  assist  in  extending  them ;  these 
small  muscles  are  covered  by  the  superficial  flexor  ten- 
dons, palmar  vessels  and  nerves :  the  first  is  the  largest, 
the  fourth  the  smallest ;  the  two  middle  run  nearly  parallel, 
but  the  internal  and  external  diverge:  the  tendons  of  the 
lumbricales  frequently  divide  into  two  portions ;  one  of 
these  will  be  insertedinto  the  first  phalanx,  the  other  into 
the  posterior  tendinous  expansion.  On  the  inner  side  of 
the  palm  of  the  hand  are  the  three  following  muscles, 
which  belong  to  the  little  finger. 

ABDUCTOR  MINIMI  DIGITI,  arises  fleshy  from  the 
annular  ligament  and  from  the  pisiform  bone;  its  fibres 
run  along  the  ulnar  side  of  the  metacarpal  bone,  and  are 
inserted  tendinous  into  the  ulnar  side  of  the  first  phalanx ; 
its  name  implies  its  use ;  it  is  superficial ;  a  few  fibres  of 
the  palmaris  only  cover  it;  its  origin  is  partly  continuous 
with  the  insertion  of  the  flexor  carpi  ulnaris. 

FLEXOR  BREVIS  MINIMI  DIGITI,  arises  from  the 
annular  ligament  and  unciform  bone,  inserted^  a  round 
tendon  into  the  base  of  the  first  phalanx  of  the  little  fin- 
ger. Use,  to  flex  and  adduct  the  little  finger ;  it  lies  to 
the  radial  side  of  the  last  muscle,  along  with  which  it  is 
inserted. 

ADDUCTOR,  or  OPPONENS  MINIMI  DIGITI,  arises 
internal  to  the  last,  and  overlapped  by  it,  and  is  inserted 
into  all  the  metacarpal  bone  of  this  finger  :  its  name  de- 
notes its  use. 

When  all  the  flexor  and  extensor  tendons  have  been 
removed,  we  observe  the  intervals  between  the  meta- 
carpal bones  to  be  filled  by  muscular  fibres,  which  are 
called  the  interosseous  muscles  ;  they  are  divided  into 
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two  planes,  a  posterior  and  an  anterior.  The  INTER- 
OSSEI  ANTICI,  or  INTERNI  or  PALMARES  are  four  in 
number ;  they  arise  from  the  sides  of  the  metacarpal 
bones  and  are  inserted  into  the  first  phalanges,  and  into 
the  tendinous  expansion  which  covers  the  dorsum  of 
each  finger :  the  1st  or  prior,  or  externus  indicis,  arises 
from  the  radial  side  of  the  second  metacarpal  bone,  and 
is  inserted  into  the  external  side  of  the  first  phalanx  of 
the  forefinger.  Use,  to  abduct  the  forefinger ;  the  2d 
or  posterior,  or internus,  or  adductor  indicis,  arisesfrom 
the  ulnar  side  of  the  second  metacarpal  bone,  and  is  in- 
serted into  the  inner  side  of  the  first  phalanx  of  the  fore- 
finger ;  3d  or  prior,  or  externus  or  adductor  annularis 
arises  from  the  radial  side  of  the  fourth  metacarpal  bone, 
and  is  inserted  into  the  external  side  of  the  first  phalanx 
of  the  ring  finger.  Use,  to  draw  the  ring  finger  towards 
the  thumb  ;  and  4th,  or  abductor  minimi  digiti  arises 
from  the  radial  side  of  the  fifth  metacarpal  bone,  and  is 
inserted  into  the  outside  of  the  first  phalanx  of  the  little 
finger.  Use,  to  draw  the  little  finger  towards  the 
thumb. 

The  POSTERIOR  INTEROSSEI,  are  seen  on  the  back 
part  of  the  hand  ;  they  are  longer  than  the  anterior ; 
they  each  arise  by  two  sets  of  fibres  from  the  opposed 
sides  of  two  metacarpal  bones,  and  are  inserted  into  the 
base  of  the  first  phalanx  of  each  finger,  and  into  the 
posterior  tendinous  expansion ;  the  1st,  or  prior,  or  ex- 
ternus medii,  arises  from  the  second  and  third  metacar- 
pal bones,  fills  the  space  between  these  two,  and  is  in- 
serted into  the  outer  side  of  the  base  of  the  first  phalanx 
of  the  middle  finger.  Use,  to  draw  the  middle  finger 
towards  the  thumb  ;  the  2d,  or  externus  medii  is  situ- 
ated between  the  metacarpal  bones  of  the  middle  and 
ring  finger,  and  is  inserted  into  the  inner  side  of  the  first 
phalanx  of  the  middle  finger,  Use,  to  draw  the  middle 
towards  the  ring  finger ;  the  3d,  or  externus  annularis,  is 
between  the  fourth  and  fifth  metacarpal  bones ;  and  is  in- 
serted into  the  inner  side  of  the  ring  finger.  Use,  to 
draw  the  ring  finger  inwards.  All  these  muscles  can  also 
extend  the  fingers.  Some  consider  the  dorsal  interossei 
as  four  in  number,  making  the  abductor  indicis  the  first 
of  this  class. 
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In  the  dissection  of  the  forearm  and  hand,  we  meet 
with  the  branches  of  the  brachial  artery,  with  their  ac- 
companying veins ;  also  branches  of  the  brachial  plexus 
of  nerves  :  the  cutaneous  veins  have  been  already  no- 
ticed. The  brachial  artery,  when  it  arrives  at  the  head 
of  the  elbow,  divides  into  its  radial  and  ulnar  branches. 
The  radial  artery  descends  from  the  elbow  obliquely 
outwards,  to  the  styloid  process  of  the  radius,  passes 
over  the  outer  side  of  the  carpus,  and  then  between  the 
metacarpal  bones  of  the  thumb,  and  of  the  forefinger, 
where  it  divides  into  three  branches,  radialis  indicis, 
magna  pollicis,  and  palmar  is  profunda :  the  radial  artery 
at  first  lies  between  the  pronator  teres  and  supinator 
longus  ;  afterwards  between  the  supinator  and  flexor 
carpi  radialis  ;  it  then  winds  round  the  carpus,  over  the 
external  lateral  ligament,  and  beneath  the  extensors  ten- 
dons of  the  thumb ;  in  the  forearm  it  is  only  overlapped 
above  by  the  supinator  longus ;  in  the  rest  of  its  course 
it  is  superficial ;  it  is  accompanied  by  two  veins,  and  by 
the  radial  branch  of  the  musculo-spiral  nerve,  which 
lies  to  its  outer  side.  The  radial  artery  gives  off,  1st, 
The  recurrent  branch,  which  ascends  in  front  of  the 
external  condyle,  to  supply  the  muscles  attached  there 
and  to  inosculate  with  the  superior  profunda ;  2d,  in  its 
course  down  the  forearm,  several  muscular  branches  ; 
3d,  near  the  wrist,  the  superficialis  volse,  which  passes 
to  the  small  muscles  of  the  thumb,  and  communicates 
withthesuperficialpalmarartery;  4th  and  5th,  branches 
to  the  fore  and  back  part  of  the  carpus  :  and  between 
the  thumb  and  index  finger  it  divides  into  its  three  last 
branches  ;  the  magna  pollicis  subdivides,  and  supplies 
the  side  of  the  thumb,  the  radialis  indicis,  in  like  man- 
ner, supplies  the  forefinger  ;  and  the  palmaris  profunda 
passes  beneath  all  the  flexor  tendons  across  the  four 
metacarpal  bones,  forms  the  deep  palmar  arch,  and 
then  joins  a  branch  from  the  ulnar  artery.  The  ulnar 
artery  is  larger  than  the  radial ;  it  descends  obliquely 
inwards,  beneath  the  superficial  flexors  and  pronators, 
and  lies  on  the  flexor  profundus  :  it  passes  over  the  an- 
nular ligament  into  the  palm  of  the  hand,  and  there  di- 
vides into  a  superficial  and  deep  branch  :  this  vessel  is 
covered  above  by  several  muscles,  inferiorly  it  is  super- 
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ficial,  and  lies  between  the  tendon  of  the  flexor  sub- 
liniis  and  flexor  carpi  ulnaris ;  it  is  attended  by  its 
two  veins,  and  in  the  inferior  two-thirds  of  the  fore- 
arm by  the  ulnar  nerve,  which  always  lies  to  its  ulnar 
side  ;  near  the  wrist  this  nerve  is  somewhat  behind  the 
artery.  The  ulnar  artery  sends  off  1st  and  2d  its  re- 
current branches,  the  anterior,  small,  ascends  in  front 
of  the  internal  condyle,  the  posterior,  large,  passes 
behind  that  condyle  and  joins  the  inferior  profunda  ; 
3d,  the  interosseous  artery,  which  passing  backwards, 
divides  into  its  posterior  and  anterior  branch  ;  the  pos- 
terior passes  through  the  upper  part  of  the  interos- 
seous space,  and  ascends  in  the  substance  of  the  an- 
conaeus ;  the  anterior  interosseous  descends  between 
and  beneath  the  flexor  profundus  and  flexor  pollicis 
as  far  as  the  pronator  quadratus,  where  it  terminates  : 
4th,  muscular  branches  ;  5th  and  6th,  to  the  back  and 
front  of  the  carpus  ;  and  in  the  palm  of  the  hand  it 
terminates  in  the  deep  and  superficial  branch ;  the 
former  sinks  between  the  muscles  of  the  little  finger, 
to  join  the  deep  palmar  arch ;  the  superficial  runs 
across  the  flexor  tendons,  forming  the  superficial  arch, 
from  the  convex  side  of  which,  the  long  digital  arte- 
ries arise  ;  these  supply  the  three  inner  fingers.  See 
Vascular  System. 

In  addition  to  the  cutaneous  nerve  already  noticed, 
we  find  the  median,  ulnar  and  musculo-spiral  descend- 
ing in  the  forearm  :  the  median  nerve  passes  between 
the  heads  of  thepronatorteres,  and  descends  beneath  the 
flexor  sublimis,  giving  ofFthe  anterior  interosseous  nerve, 
and  branches  to  the  muscles  of  the  forearm ;  it  passes 
beneath  the  annular  ligament,  appears  superficial  in 
the  palm  of  the  hand  near  the  thumb,  and  sends  off 
digital  branches,  which  accompany  the  digital  arteries 
to  all  the  fingers,  except  the  little  and  the  ulnar  side 
of  the  ring  finger.  The  ulnar  nerve  winds  round  be- 
hind the  internal  condyle,  between  the  heads  of  the 
flexor  carpi  ulnaris,  and  descends  along  the  internal 
side  of  the  ulnar  artery  to  the  hand,  where  it  termi- 
nates, by  dividing  into  a  small  superficial  and  a  large 
deep  branch.  The  musculo-spiral  or  radial  nerve  is 
seen  beneath  the  supinator  lougus,  descending  along 
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the  outer  side  of  the  radial  artery,  and  supplying  the 
adjacent  muscles  ;  near  the  elbow  it  gives  off  the  poste- 
rior interosseous  nerve  and  a  little  below  the  middle  of 
the  forearm  it  passes  beneath  the  tendon  of  the  supina- 
tor,  and  becomes  cutaneous,  being  distributed  to  the 
integuments  of  the  thumb  and  back  of  the  hand.  See 
Anatomy  of  the  Nervous  System. 


CHAP.  VJ. 

DISSECTION  OF  THE  ABDOMEN. 
SECTION  I. 

OP  THE  MUSCLES  ON   THE  ANTERIOR  AND  LATERAL 
PARTS  OP  THE  ABDOMEN. 

DIVIDE  the  integuments  from  the  sternum  to  the 
pelvis,  from  the  crest  of  the  ilium  on  each  side  to  the 
umbilicus,  also  from  this  point  upwards  and  outwards 
on  each  side  over  the  cartilages  of  the  ninth  and  tenth 
ribs,  as  high  as  midway  between  the  axilla  and  the 
border  of  the  thorax  ;  dissect  off  the  flaps ;  the  sub- 
cutaneous cellular  membrane  will  be  found  dense  and 
strong,  so  as  to  have  received  the  name  of  superficial 
fascia;  this  may  be  removed  along  with  the  integuments 
from  the  superior  and  lateral  parts  of  the  abdomen,  but 
inferiorly  and  anteriorly  it  may  be  suffered  to  remain 
for  further  examination,  a  knowledge  of  its  structure 
and  connexions  being  of  practical  importance  in  the 
disease  of  hernia.  The  superficial  fascia  is  continued 
from  the  surface  of  the  thorax,  over  the  abdominal 
muscles  ;  weak  and  thin  above,  it  increases  in  density 
as  it  descends  ;  from  the  abdomen  it  extends  on  either 
side  over  Poupart's  ligament  to  the  thigh,  which  it  in- 
vests, and  in  the  centre  over  the  organs  of  generation  : 
in  the  male  a  process  of  it  passes  round  the  spermatic- 
cord  on  each  side,  descends  into  the  scrotum,  and  is 
continuous  with  the  fascia  of  the  perinaeum.  and  from 


the  linea  alba  a  thick  portion  runs  to  the  dorsum  of 
the  penis,  invests  this  organ,  and  serves  as  a  suspensory 
ligament  to  it.  In  the  female  it  is  loaded  with  fat  in 
this  situation,  and  descends  into  the  labia.  As  this 
fascia  passes  over  Poupart's  ligament,  it  is  connected  to 
it,  through  the  medium  of  a  thin  but  dense  membrane, 
which  ascends  from  the  fascia  lata  of  the  thigh,  and  is 
soon  lost  on  the  abdominal  muscles ;  to  this  the  super- 
ficial fascia  is  attached,  so  as  to  give  the  latter  the  ap- 
pearance of  adhering  to  Poupart's  ligament,  although  it 
really  is  not  so.  About  an  inch  below  this  ligament,  in 
the  groin,  the  superficial  adheres  intimately  to  the  fascia 
lata  ;  in  this  situation  the  former  is  very  thick  and  lami- 
nated, forming  capsules  for  the  inguinal  lymphatic 
glands,  and  is  connected  to  the  fascia  lata  by  vessels 
and  nerves  which  perforate  the  latter  in  their  course  to 
and  from  these  glands,  the  superficial  fascia  and  inte- 
guments ;  the  fascia  lata  here  also  is  very  weak,  and  ra- 
ther cellular,  so  that  the  superficial  and  deep  fasciae  are 
continuous  or  identified  in  this  situation  ;  soon  after- 
wards, however,  they  become  distinct.  The  superficial 
fascia  is  thinner  along  the  sides  than  it  is  on  the  fore- 
part of  the  abdomen ;  its  cutaneous  surface  is  cellular, 
and  closely  connected  to  the  integument ;  its  posterior 
surface  is  more  compact  and  smooth ;  several  blood  ves- 
sels ramify  between  the  skin  and  this  membrane ;  three 
set  on  each  side,  viz.  the  external  circumflex  ilii,  exter- 
nal epigastric  and  external  pudic  arteries ;  these  all 
arise  in  the  groin,  from  the  femoral  artery,  or  from  some 
of  its  branches,  and  ascend  over  Poupart's  ligament ; 
the  first  ramifies  towards  the  anterior  spinous  process  of 
the  ilium,  the  second,  which  is  the  largest  of  the  three, 
ascends  towards  the  umbilicus,  and  the  third  passes 
transversely  towards  the  pubis  ;  these  several  arteries 
supply  the  integuments,  and  inosculate  with  the  deep 
seated  vessels  of  the  same  names ;  they  are  each  accom- 
panied by  one  or  two  veins,  which  are  often  found  re- 
markably tortuous.  The  superficial  fascia  supports  and 
connects  the  fleshy  and  tendinous  fasciculi  of  the  ab- 
dominal muscles  ;  it  also  possesses  a  good  deal  of  elas- 
ticity, which  assists  these  muscles  in  the  contraction  of 
the  parietes  of  the  abdomen.  Remove  the  integuments 


and  fascia  from  the  surface  of  the  abdominal  muscles, 
and  continue  the  dissection  as  far  back  as  within  two  or 
three  inches  of  the  spine.  In  dissecting  the  external 
oblique  muscle  at  its  upper  and  anterior  part,  care  must 
be  taken  not  to  raise  its  aponeurosis,  which  is  so  thin7 
as  it  passes  over  the  anterior  part  of  the  thorax,  that  it 
may  be  mistaken  for  condensed  cellular  membrane.  In 
order  to  expose  the  external  oblique  muscle,  make  its 
fibres  tense  by  putting  a  block  under  the  loins,  and  dis- 
sect in  a  line  nearly  parallel  to  its  fibres  ;  to  clean  the  pos- 
terior portion,  the  subject  should  be  turned  a  little  to  the 
opposite  side.  The  abdominal  muscles  consist  of  five  pair, 
viz.  obliqui  externi,and  interni,  transversales,  recti,  and 
pyramidales. 

OBLIQUUS  EXTERNUS,  or  DESCENDENS,  broad,  thin, 
and  somewhat  square,  extends  over  the  anterior  and  late- 
ral parts  of  the  abdomen,  fleshy  above  and  behind,  ten- 
dinous before  and  below ;  it  arises  by  eight  or  nine  tri- 
angular fleshy  slips  ;  sometimes  there  are  only  seven, 
from  the  eight  or  nine  inferior  ribs,  at  a  little  distance 
from  their  cartilages ;  the  five  superior  indigitate  with 
corresponding  portions  of  the  serratus  magnus ;  and  the 
three  inferior  with  those  of  the  latissimus  dorsi,  by 
which  they  are  a  little  overlapped.  The  superior  fibres 
are  thin,  aponeurotic,  and  weak,  and  pass  horizontally 
inwards ;  a  tendinous  and  fleshy  slip  often  connects  this 
portion  to  the  great  pectoral  muscle :  the  middle  are  the 
longest,  and  descend  obliquely  forwards  and  inwards  : 
the  posterior  are  strong  and  fleshy,  and  descend  almost 
vertically  :  the  superior  and  middle  fibres  end  in  a  broad 
tendon,  which  commences  at  a  little  distance  external 
to  the  linea  semilunaris  ;  this  tendon  is  continued  over 
the  forepart  of  the  abdomen,  covers  therectus  muscle, 
and  is  so  broad  inferiorly  as  to  extend  from  one  spine  of 
the  ilium  to  that  of  the  opposite  side ;  it  is  very  strong 
inferiorly,  but  so  very  thin  above,  where  it  covers  the 
thoracic  portion  of  the  rectus,  that  the  inexperienced 
dissector  often  removes  it  along  with  the  integuments. 
The  external  oblique  is  inserted  tendinous  into  the  ensi- 
form  cartilage,  linea  alba,  pubis,  Poupart's  ligament, 
which  is  formed  by  this  tendon,  and  into  the  anterior 
superior  spinous  process  of  the  ilium,  also  tendinous  and 
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fleshy  into  the  outer  edge  of  the  two  anterior  thirds  of 
the  crest  of  the  ilium.  Use,  to  depress  the  ribs,  and 
compress  the  abdominal  viscera,  so  as  to  assist  in  expi- 
ration, and  in  the  evacuation  of  the  urine  and  faeces. 
When  both  muscles  act,  they  can  bend  the  trunk  for- 
wards ;  if  one  only  act,  it  will  bend  it  to  that  side,  and 
it  may  also  rotate  it  to  the  opposite  side.  This  muscle 
is  covered  by  the  skin  and  superficial  fascia,  its  posterior 
border  is  sometimes  overlapped  by  the  latissimus  dorsi; 
in  some  cases,  however,  these  muscles  do  not  meet,  and 
a  small  part  of  the  internal  oblique  is  seen  in  the  trian- 
gular space  between  them.  On  the  dissected  tendons 
of  this  pair  of  muscles,  we  may  remark  the  following 
particulars  :  the  linea  alba  and  umbilicus,  lineae  semilu- 
nares,  lineae  trans  versae,  the  external  abdominal  or  ingui- 
nal rings,  and  Poupart's  ligament  on  each  side.  The 
linea  alba  is  a  dense  ligamentous  cord,  extending  from 
the  ensiform  cartilage  to  the  upper  part  of  the  symphysis 
pubis ;  it  is  formed  by  the  intimate  union,  or  by  the 
crossing  of  the  tendinous  fibres  of  the  muscles  of  oppo- 
site sides  ;  its  greatest  breadth  is  at  the  umbilicus,  from 
this  to  the  pubis  it  decreases ;  its  superior  portion  is 
much  broader  than  its  inferior  :  the  integuments  are 
more  closely  connected  to  this  line  than  they  are  at 
either  side ;  hence  the  more  fat  the  subject  the  more 
indented  will  the  skin  appear  along  it.  About  the 
centre  of  the  linea  alba  is  the  umbilicus ;  this,  in  the 
foetus,  was  a  foramen,  through  which  were  transmitted 
the  umbilical  vein  from  the  mother,  and  the  umbilical 
arteries  and  the  urachus  from  the  child :  before  the  inte- 
guments were  removed,  this  spot  appeared  depressed, 
particularly  if  the  subject  has  been  very  fat ;  it  now 
projects,  and  seems  formed  of  very  dense  cellular  tissue, 
surrounded  by,  and  connected  to  the  adjacent  tendinous 
fibres. 

The  linea  alba  serves  as  a  fixed  point  for  the  oblique 
and  transverse  muscles  oh  either  side,  also  as  a  ligament 
to  connect  the  thorax  to  the  pelvis,  and  to  support  the 
former  when  bending  the  trunk  backwards  so  as  to  resist 
or  prevent  too  forcible  extension  of  the  spine.  In  the 
inferior  part  of  this  line  some  practitioners  recommend 
the  following  operations  to  be  performed  :  puncturing 
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the  bladder  in  case  of  retention  of  urine ;  paracentesis,or 
tapping  of  the  abdomen,  in  case  of  ascites  ;  and  the  supe- 
rior operation  for  lithotomy. 

The  inferior  fourth  or  fifth  part  of  the  linea  alba  is 
sometimes  deficient,  as  also  a  portion  of  the  muscles  on 
each  side ;  so  that  the  urinary  bladder  is  superficial,  and 
constantly  exposed:  in  such  cases  the  anterior  part  of  this 
viscus  also  is  usually  wanting,  and  therefore  its  cavity 
and  the  orifices  of  the  ureters  can  be  perceived  during 
life. 

The  linea  semilunaris  extends  from  the  tuberosityof  the 
pubis  on  each  side  up  wards  and  out  wards,about  four  inches 
from  the  linea  alba,  towards  the  cartilages  of  the  eighth 
and  ninth  ribs ;  it  appears  white,  and  somewhat  depressed, 
and  isformedby  the  tendon  of  the  internal  oblique, divid- 
ing at  the  edge  of  the  rectus  into  two  layers,  to  enclose 
this  muscle  in  a  sort  of  sheath.  In  the  living  subject  this 
line  may  be  traced  by  taking  the  point  midway  between 
the  umbilicus  and  the  anterior  superior  spinous  process 
of  the  ilium,  and  from  it  drawing  one  line  towards  the 
tuberosity  or  spine  of  the  pubis,  and  another  to  wards  the 
cartilage  of  the  9th  rib.  The  operation  of  tapping  ovarian 
dropsy  should  always  be  performed  here  ;  and  this  situa- 
tion is  also  selected  by  some  as  the  best  for  performing 
paracentesis  in  case  of  ascites.  In  this  last  mentioned 
disease,  however,  this  line  is  not  exactly  mid  way  between 
the  umbilicus  and  spine  of  the  ilium,  but  half  an  inch 
nearer  the  latter. 

The  lineee  transverse  are  three  or  four  in  number, 
and  cross  the  rectus  muscle  from  the  linea  alba  to  the 
linea  semilunaris  ;  they  are  tendinous  intersections  of 
that  muscle,  which  adhere  so  intimately  to  its  sheath,  as 
to  give  to  the  latter  this  indented  appearance.  These 
lines  will  be  again  noticed  in  the  dissection  of  the  rec- 
tus ;  they  are  much  better  marked  in  some  than  in 
others  :  during  life  they  are  very  distinct  when  the 
abdominal  muscles  are  in  strong  action.  Between  the 
linea  alba  and  semilunaris  on  each  side  many  small  holes 
are  often  to  be  observed  in  the  tendon  of  the  external 
oblique :  they  are  only  for  the  transmission  of  small 
vessels  and  nerves  :  they  are  generally  of  a  square  form, 
and  are  much  larger  and  more  numerous  in  some  than 


in  others.  External  and  superior  to  the  pubis  on  each 
side  we  may  always  remark  the  opening  called  the  exter- 
nal Inguinal  or  abdominalring ,  transmitting  in  the  male 
subject  the  spermatic  vessels  and  cremaster  muscle,  and 
in  the  female  the  round  ligament  of  the  uterus.  This 
opening  is  of  a  triangular  form,  the  base  at  the  pubis, 
the  apex  is  superior  and  external;  the  sides  are  called 
the  pillars  of  the  ring,  one  of  which  is  superior,  internal, 
and  anterior  ;  the  other,  or  Poupart's  ligament,  is  infe- 
rior, external,  and  posterior ;  the  first,  or  superior  pillar, 
is  broad,  and  inserted  into  the  symphysis  and  into  the 
opposite  pubis ;  some  fibres  are  continuous  with  the 
fascia  lata  of  the  opposite  thigh ;  this  pillar  decussates 
with  that  of  the  opposite  side,  on  the  forepart  of  the 
pubis,  and  both  send  fibres  to  the  dorsum  of  the  penis ; 
the  inferior  pillar  is  the  internal  or  pubic  portion  of 
Poupart's  ligament :  the  apex  of  this  opening  is  rounded 
by  a  series  of  fibres,  which  serve  to  connect  the  pillars 
to  each  other.  These  fibres  arise  from  Poupart's  liga- 
ment at  a  little  distance  from  the  spine  of  the  ilium,  pass 
in  curved  lines  upwards  and  inwards  across  the  upper 
part  of  the  ring,  and  are  lost  on  the  surface  of  the  ten- 
don ;  they  serve,  by  preventing  the  separation  of  the 
sides  of  the  ring,  to  protect  this  part  of  the  abdomen 
against  a  protrusion  of  its  contents.  These  fibres  are  in 
some  cases  so  closely  connected,  as  to  merit  the  name 
of  a  fascia  (the  inter  columnal fascia)-,  this,  in  old  cases 
of  hernia,  has  been  found  of  great  strength,  and  prolonged 
for  some  distance  on  the  hernial  sac,  and  intimately  con-  • 
nected  with  the  cremaster  muscle  ;  it  is  this  fascia,  or 
these  intercolumnal  bands,  that  obscure  this  opening  in 
many  cases,  and  deprive  it  of  that  defined  figure  usually 
mentioned  by  writers,  or  delineated  in  plates ;  the  ten- 
don of  the  external  oblique  is  alone  concerned  in  the 
formation  of  the  external  abdominal  ring,  there  being  no 
corresponding  deficiency  in  the  internal  oblique  or  trans- 
verse muscle;  the  spermatic  cord,  or  round  ligament, 
must  therefore  take  an  oblique  course  to  arrive  at  this 
opening ;  this  will  be  seen  in  the  next  stage  of  the  dis- 
section. 

Poupart's  or  Fallopius1  ligament  or  thecrural  arch, 
is  the  inferior  thickened  edge  of  the  tendon  of  the  exter- 
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nal  oblique :  it  is  very  strong,  and  when  the  lower  extre- 
mity is  extended,  and  the  foot  and  toes  everted,  it  ap- 
pears very  tense  ;  if  we  consider  it  as  a  distinct  ligament, 
it  may  be  described  as  having  an  attachment  to,  or  as 
arising  from  the  anterior  superior  spinous  process  of  the 
ilium,  and  thence  descending  obliquely  forwards  and  in- 
wards to  the  pubis,  into  which  it  is  inserted  by  two 
attachments, one  anteriorly  into  the  tuberosity  or  spine; 
the  other  posteriorly  into  the  linea  innominata  of  the 
pubis,  or  the  commencement  of  the  linea  ileo-pectinea ; 
the  1st  or  iliac  end  of  Poupart's  ligament  is  broad  and 
continuous  above,  with  the  tendon  of  the  oblique,  and 
below  with  the  fascia  lata ;  the  anterior  portion  of  the 
pubal  end  or  the  second  insertion,  is  distinct  and  round, 
and  can  be  felt  through  the  skin  ;  it  lies  behind  the 
cord,  and  is  connected  to  that  portion  of  the  fascia  lata 
which  covers  the  adductor  muscles  ;  the  posterior  pubal 
attachment  or  the  third  insertion,  also  called  Gimber- 
naufs  ligament,  is  broad  and  thin,  and  lies  superior, 
posterior,  and  external  to  the  former ;  it  may  be  seen  by 
raising  the  cord  out  of  the  external  ring,  and  everting 
Poupart's  ligament  a  little ;  it  is  of  a  triangular  form,  the 
apex  is  anterior  towards  the  tuberosity  or  spine  of  the 
pubis ;  the  base  is  external  and  posterior,  somewhat  cres- 
centic,  looking  towards  the  femoral  vessels ;  to  it  some 
fibres  from  the  outer  or  iliac  part  of  the  fascia  lata  are 
attached,  so  as  to  elongate  it  in  this  direction  :  this  third 
insertion  of  Poupart's  ligament  forms  the  internal  boun- 
dary of  the  femoral  ring,  and  is  therefore  concerned  in 
the  anatomy  of  femoral  hernia,  as  will  be  seen  hereafter. 
Poupart's  ligament  owes  much  of  its  strength  to  its  con- 
nexion with  the  fascia  lata  of  the  thigh,  as  may  be  seen 
at  present,  also  to  its  attachments  to  the  fascia  transversa- 
lis  and  iliaca,  which  will  he  exposed  in  a  future  stage  of 
the  dissection.  Poupart's  ligament  is  of  use  in  strength- 
ening the  inferior  part  of  the  abdomen,  and  affording  a 
fixed  point  of  attachment  to  the  deeper  muscles  and  to 
the  different  aponeuroses ;  it  also  protects  the  great 
femoral  vessels  and  nerves  in  their  passage  from  the  ab- 
domen to  the  thigh,  and  its  third  insertion  partly  fills  up 
the  internal  portion  of  the  crural  arch.  From  this  third 
insertion,  and  from  the  pubis,  a  band  of  fibres  may  be 
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^observed  to  pass  upwards  and  in  wards  behind  the  supe- 
rior pillar  of  the  ring  towards  the  linea  alba ;  these  as- 
sume, in  general,  a  triangular  shape,  and  have  received 
the  name  of  the  triangular  ligament  or  fascia;  the  base 
is  inferior  at  the  linea  ileo-pectinea  ;  the  apex  is  supe- 
rior and  internal  to  wards  the  linea  alba,  and  is  continuous 
with  the  external  oblique  tendon  of  the  opposite  side  : 
this  fascia  serves  to  protect  the  abdomen  in  this  region. 
Eaise  the  external  oblique,  by  dissecting  off  its  serrated 
origins  from  the  ribs,   detach  also  its   insertion  from 
the  crest  of  the  ilium,    and  from  the  internal  oblique 
muscle,  cleaning,  at  the  same  time,  the  surface  of  the 
latter ;  throw  the  external  oblique  towards  the  opposite 
side,  separating  it  as  far  forwards  as  its  connexions  will 
permit,  that  is,  about  half  an  inch  internal  to  the   linea 
semilunaris ;  divide  the  tendon  transversely  from  the  spine 
of  the  ilium,  towards  the  lower  third  of  the  rectus,  about 
an  inch  above  the  external  ring,  thus   preserving  Pou- 
part's  ligament  and  the  external  ring  for  further  exami- 
nation, in  relation  to  the  anatomy  of  hernia.  When  the 
external  oblique  is  raised,   we  see  the  inferior  ribs,  the 
inferior  intercostal  muscles,  the  internal  oblique,  and  the 
cremaster. 

OBLIQUUS  INTERNUS,  or  ASCENDENS,  is  also  situated 
at  the  anterior  and  lateral  part  of  the  abdomen,  broader 
before  than  behind,  and  more  fleshy  below  than  above  ; 
it  arises  tendinous,  but  soon  becomes  fleshy,  from  the 
fascia  lumborum,  from  all  the  crest  of  the  ilium,  and 
from  the  external  third  or  fourth  of  Poupart's  ligament, 
the  fibres  diverge  in  a  radiated  manner ;  those  from  the 
lumbar  fascia  and  posterior  part  of  the  ilium  ascend  ob- 
liquely forwards;  those  from  the  anterior  part  of  the 
ilium  pass  transversely,  and  those  from  Poupart's  liga- 
ment descend  obliquely  inwards  ;  the  fibres  continue 
fleshy  further  for  ward  than  those  of  the  external  oblique  ; 
at  the  linea  semilunaris  they  end  in  a  flat  tendon,which 
at  the  edge  of  the  rectus  divides  into  two  layers  to  en- 
close this  muscle ;  the  anterior  is  united  to  the  tendon  of 
the  external  oblique,  the  posterior  and  thinner  layer  is 
joined  to  the  tendon  of  the  transversalis ;  about  midway 
between  the  umbilicus  and  the  pubis,  the  tendon  of  the 
internal  oblique  does  not  divide,  but  the  whole  passes  in 
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front  of  the  rectus,  along  with  the  tendon  of  the  trans- 
versalis, to  which  it  is  closely  connected ;  a  little  above 
the  pubis  these  two  tendons  are  inseparably  joined,  and 
are  called  the  conjoined  tendons.  The  internal  oblique 
is  inserted,  tendinous  and  fleshyinto  the  cartilages  of  the 
seven  inferior  ribs,  tendinous  into  the  ensiform  cartilage, 
and  into  the  whole  length  of  the  linea  alba ;  the  con- 
joined tendons  areinsertedmto  the  symphisis  and  upper 
edge  of  the  pubis,  and  passing  external  to  the  rectus  are 
also  inserted  into  the  linea  innominata,  where  they  are 
connected  with  Gimbernaut's  ligament,  and  inseparably 
joined  to  the  fascia  transversalis  ;  these  conjoined  ten- 
dons lie  posterior  to  the  spermatic  cord  and  to  the  tri- 
angular ligament,  and  afford  much  security  to  that  part 
of  the  abdomen  behind  the  external  abdominal  ring.  Use 
of  the  internal  oblique  muscle,  to  assist  the  external  ob- 
lique in  expiration,  and  in  compressing  the  abdominal 
viscera,  also  in  bending  the  trunk  forwards,  or  to  one 
side;  it  can  also  rotate  the  trunk,  but  in  doing  so,  it  co- 
operates with  the  external  oblique  of  the  opposite  side: 
this  muscle  is  covered  by  the  latissimus  dorsi ;  it  lies  on 
the  transversalis  muscle ;  some  small  vessels  ramify  be- 
tween them  ;  a  small  portion  of  the  internal  oblique  is 
sometimes  superficial,  between  the  external  oblique  and 
latissimus  dorsi,  and  above  the  posterior  part  of  the 
ilium.     Along  the  inferior  border  of  this  muscle  we  ob- 
serve the  following : 

CREMASTEE,  consists  of  a  fasciculus  of  pale  fleshy 
fibres,  which  arise  from  the  internal  surface  of  the 
external  third  of  Poupart's  ligament,  and  from  the 
lower  edge  of  the  last  described  muscle ;  a  few  fibres 
also  sometimes  proceed  from  the  lower  edge  of  the  trans- 
versalis muscle;  it  frequently  too  has  a  tendinous  attach- 
ment to  the  pubis,  behind  the  external  abdominal  ring; 
the  fibres  all  pass  downwards  and  forwards  around  the 
spermatic  cord,  but  chiefly  along  its  outer  side,  and  are 
inserted  into  the  tunica  vaginalis  ;  a  few  fibres  are  lost 
in  the  scrotum.  Use,  to  support,  compress,  and  raise 
the  testicle  and  the  vessels ;  the  origin  of  this  muscle  is 
covered  by  the  tendon  of  the  external  oblique,  and  lies 
on  the  fascia  transversalis  ;  a  small  but  long  nerve,  a 
branch  from  one  of  the  lumbar  nerves,  runs  between  its 


fibres  ;  the  lower  part  of  the  muscle  is  superficial  and 
very  pale  ;  in  cases  of  old  hernia,  the  fibres  of  the  cre- 
master  are  found  greatly  increased  in  thickness,  and  in 
that  form  of  the  disease  called  the  oblique,  or  common 
inguinal  hernia  ;  this  muscle  always  forms  one  of  the 
coverings  of  the  sac.  The  cremaster  is  absent  in  the 
female.  Raise  off  the  internal  oblique  from  the  trans- 
versalis  muscle ;  commence  above  the  anterior  part  of 
the  crest  of  the  ilium,  where  the  muscles  are  separated 
by  cellular  membrane,  and  some  branches  of  the  cir- 
cumflex-ilii  vessels,  make  one  incision  from  the  ilium 
towards  the  cartilage  of  the  9th  rib,  and  anotherfrom  the 
ilium,  towards  the  lower  third  of  the  linea  semilunaris; 
carefully  dissect  off  the  posterior  part  of  the  muscle, 
towards  the  spine,  and  the  anterior  towards  the  rectus  ; 
this  portion  can  be  separated  from  the  transversalis,  a 
little  beyond  the  linea  semilunaris. 

TRANSVERSALIS,  somewhat  square,  broader  ante- 
riorly than  posteriorly,  arises  tendinous  from  the  fascia 
lumborum  and  the  posterior  part  of  the  crest  of  the 
ilium,  fleshy  from  the  remaining  anterior  part  of  the 
crest,  and  from  the  iliac  third  of  Poupart's  ligament ; 
it  also  arises  tendinous  from  the  two  last  ribs,  and 
by  fleshy  slips  from  the  inner  side  of  the  five  suc- 
ceeding; these  indigitate  with  the  origins  of  the 
diaphragm ;  all  the  fibres  pass  transversely  forwards, 
except  the  most  inferior,  which  are  curved  a  little 
downwards ;  they  all  end  in  a  flat  tendon,  which, 
near  the  linea  semilunaris,  joins  the  posterior  lamina 
of  the  internal  oblique,  and  is  inserted  along  with  it 
into  the  whole  length  of  the  linea  alba,  into  the  upper 
edge  of  the  pubis,  and  into  the  linea  innominata  ;  this 
tendon  passes  behind  the  rectus  superiorly  ;  but  infe- 
riorly,  that  is,  about  midway  between  the  umbilicus  and 
the  pubis  the  conjoined  tendons  pass  anterior  to  this 
muscle,andare  inserted'mthe  manner  before  mentioned. 
The  transversalis  abdominis  is  covered  by  the  internal 
and  external  oblique ;  it  lies  on  the  fascia  transversalis 
and  the  peritonaeum,  tfse,  to  compress  the  abdominal  vis- 
cera, and  assist  in  expiration  :  this  muscle  is  tendinous 
before  and  behind,  fleshy  in  the  middle,  also  above  and 
below,  contrary  to  the  two  oblique  muscles  :  the  poste- 
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rior  tendon  is  described  by  some,  not  improperly,  as 
divided  into  three  layers  :  the  posterior,  very  strong,  is 
continuous  with  the  fascialumborum;  the  middle,  thinner 
and  weaker,  is  attached  to  the  transverse  processes  of 
the  lumbar  vertebrae,  and  is  separated  from  the  former 
by  the  lumbar  muscles ;  and  the  anterior  lamina,  which 
is  the  weakest,  is  expanded  over  the  quadratus  lumbo- 
rum,  and  the  inferior  part  of  the  diaphragm,  and  is  con- 
nected to  the  sides  of  the  bodies  of  the  lumbar  ver- 
tebrae. The  inferior  edge  ofthetransversalis  is  in  some 
degree  confounded  with  that  of  the  internal  oblique, 
particularly  at  their  origin  from  Poupart's  ligament ;  it 
seldom,  however,  descends  as  low  as  that  muscle,  and  it 
crosses  the  spermatic  cord,  or  round  ligament,  just  as 
either  of  these  is  about  to  enter  the  abdomen.  Replace 
the  oblique  muscles,  divide  their  tendons  all  along  the 
side  of  the  linea  alba,  and  dissect  them  off  the  rectus 
towards  the  linea  semilunaris  :  this  anterior  part  of  the 
sheath  adheres  so  closely  to  the  lineae  transversae,  that  it 
is  difficult  to  separate  it  from  them. 

RECTUS,  long  and  flat,  broader  above  than  below, 
arises  by  a  flat  tendon,  which  is  sometimes  double, 
from  the  upper  and  anterior  part  of  the  pubis,  ascends 
parallel  to  its  fellow,  becomes  broad  and  thin  above 
the  umbilicus,  and  is  inserted  into  the  anterior  part  of 
the  thorax  by  three  fasciculi,  the  internal  one  of  which 
is  fixed  to  the  ensiform  cartilage  and  costo-xiphoid 
ligament ;  the  middle  longer  and  thinner  to  the  car- 
tilage of  the  sixth  rib  ;  and  the  external  still  broader 
and  thinner  to  the  cartilage  of  the  fifth  rib.  Use,  to 
bend  the  chest  towards  the  pelvis,  or  to  raise  the  latter 
towards  the  chest,  also  to  compress  the  abdomen.  The 
rectus  is  covered  superiorly  by  the  great  pectoral,  in 
the  middle  by  the  tendon  of  the  external,  and  the  an- 
terior layer  of  that  of  the  internal  oblique  muscle,  and 
inferiorly  by  the  external  oblique  and  the  conjoined 
tendons  of  the  internal  oblique  and  transversalis,  also 
by  the  pyramidalis.  These  muscles  are  much  nearer  to 
each  other  below  than  above ;  they  are  each  enclosed 
in  a  distinct  sheath,  which  consists,  anteriorly,  of  the 
tendon  of  the  external  oblique  and  the  anterior  lamina 
of  the  internal  oblique,  posteriorly  of  the  posterior  layer 
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of  the  internal  oblique,  and  the  tendon  of  the  trans- 
\  ersftlis.  This  sheath  commences  at  the  edge  of  the 
thorax,  and  terminates  midway  between  the  umbilicus 
and  the  pubis  ;  below  which,  all  the  tendons  pass  ante- 
rior to  this  muscle.  If  this  part  of  therectus  be  divided, 
the  deficiency  in  the  back  of  the  sheath  will  be  obvious, 
as  it  generally  terminates  abruptly  by  a  lunated  edge ; 
in  some  cases,  however,  it  ends  gradually:  the  epigas- 
tric vessels  ascend  within  this  sheath,  on  the  posterior 
surface  of  the  muscle.  The  sheath  of  the  rectus  serves 
to  confine  this  muscle  in  its  proper  place,  and  to  pre- 
vent it,  when  contracted,  from  injuring  the  abdominal 
viscera  immediately  behind  it ;  it  also  strengthens  the 
parietes  of  the  abdomen,  and  prevents  the  more  fre- 
quent occurrence  of  hernia ;  the  deficiency  in  the  back 
part  of  the  sheath  below,  may  permit  the  abdominal 
muscles  to  exert  more  direct  influence  on  the  urinary 
bladder  when  distended.  The  rectus  is  intersected  by 
three  or  four  irregular,  or  zigzag,  tendinous  lines;  one 
of  these  is  always  to  be  found  opposite  the  umbilicus, 
a  second  midway  between  this  and  the  xiphoid  cartilage, 
opposite  to  which  a  third  is  always  placed  ;  if  a  fourth 
exist,  it  will  be  found  below  the  umbilicus:  these  inter- 
sections are  not  complete :  they  are  generally  deficient 
on  the  back  part  of  the  muscle;  the  anterior  part  of  the 
sheath  adheres  intimately  to  each  of  them ;  some  fleshy 
fibres  pass  over  one  line,  and  are  inserted  into  those 
above  and  below  ;  by  means  of  these  lines  the  rectus  is 
enabled  to  act  in  Distinct  or  separate  portions,  so  as  to 
compress  different  parts  of  the  abdomen  in  succession  : 
anterior  to  the  origin  of  the  rectus  is  the  following  small 
muscle : 

PYRAMIDALIS,  is  sometimes  absent;  it  arises  broad 
and  fleshy  from  the  pubis,  ascends  obliquely  inwards, 
and  is  inserted  narrow  and  tendinous  into  the  linea  alba, 
midway  between  the  umbilicus  and  pubis.  Use,  it  as- 
sists the  rectus,  and  makes  tense  the  linea  alba ;  it  is  co- 
vered by  the  tendon  of  the  external  oblique,  by  the  tri- 
angular ligament  and  the  conjoined  tendons. 

Dissect  off  the  transversalis  muscle  in  a  direction 
from  the  ilium  towards  the  linea  semilunaris,  and  the 
transversalis  will  be  exposed  covering  the  peri- 
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tonaeum  ;  this  fascia  is  connected  to  the  internal  lip  of 
the  ilium  and  to  the  whole  length  of  Poupart's  liga- 
ment, as  far  as  the  third  insertion,  from  which  it  is  con- 
tinued~behind  the  rectus  to  that  of  the  opposite  side ; 
from  these  attachments,  the  fascia  transversalis  ascends 
between  the  peritonaeum  and  the  transversalis  muscle., 
as  high  as  the  diaphragm  and  as  far  back  as  the  psoas 
magnus  ;  it  is  very  strong  and  tense  interiorly  for  about 
an  inch  above  Poupart's  ligament,  but  superiorly  it  is 
little  more  than  condensed  cellular  membrane :  this 
fascia  serves  to  support  the  peritonaeu.n,  particularly  at 
the  inferior  part  of  the  abdomen  where  the  internal  ob- 
lique and  transversalis  muscles  are  deficient ;  the  sper- 
matic cord  or  the  round  ligament  always  perforates 
this  fascia  about  three  quarters  of  an  inch  above  Pou- 
part's ligament,  and  about  an  inch  and  a  half  from  the 
pubis;  this  perforation  is  called  the  internal  abdominal 
ring,  and  is  situated  about  midway  between  the  spine  of 
the  ilium  and  the  symphisis  pubis  ;  it  is  not  a  distinct 
opening,  for  the  edges  are  prolonged  along  the  cord, 
and  lost  in  its  cellular  covering.  The  interval  between 
the  internal  and  external  abdominal  rings  is  traversed 
by  the  spermatic  cord,  and  is  named  the  inguinal  or 
spermatic  canal,  to  the  anatomy  of  which  the  student 
should  particularly  attend,  as  the  disease  of  inguinal 
hernia  is  situated  here,  in  the  treatment  of  which  a  cor- 
rect knowledge  of  this  region  will  be  required.  The 
spermatic  or  inguinal  canal  commences  at  the  internal 
ring,  and  leads  obliquely  downwards,  forwards,  and  in- 
wards to  the  external  ring,  where  it  terminates ;  this 
passage  is  bounded  anteriorly  by  the  tendon  of  the  ex- 
ternal oblique  and  by  the  inferior  fleshy  margin  of  the 
internal  oblique  and  transverse  muscles,  posteriorly  by 
the  transversalis  fascia  and  by  the  conjoined  tendons  of 
the  two  last  named  muscles,  inferioiiy  by  Poupart's 
ligament  and  its  third  insertion,  superiorly  this  space 
is  closed  by  the  apposition  of  its  opposite  sides ;  in  the 
male  the  spermatic  cord  and  cremaster  muscle,  and  in 
the  female  the  round  ligament  of  the  womb  passes 
through  this  canal,  the  obliquity  or  valve-like  structure 
of  which  serves  to  protect  the  abdomen  against  a  pro- 
trusion of  its  contents.  Inguinal  hernia  occurs  more 
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frequently  in  the  male  than  in  the  female  sex,  in  conse- 
quence of  the  spermatic  cord  and  the  inguinal  rings 
in  man  being  larger  than  the  ligamentum  teres  or  these 
openings  in  the  female :  there  are  two  species  of  this 
disease,  oblique  and  direct.  Oblique  inguinal  hernia 
is  the  more  common  form ;  in  this  case,  the  peritonaeum 
or  the  hernial  sac  with  its  contents,  protrude  through 
the  internal  ring  along  the  anterior  part  of  the  spermatic 
vessels  to  which  it  is  connected  by  the  surrounding  cel- 
lular tissue,  and  by  the  prolongation  of  the  fascia  trans- 
versalisfrom  the  edges  of  the  opening :  this  covering  of 
the  hernial  sac  is  called  the  fascia  propria  of  inguinal 
hernia.  When  the  tumor  has  arrived  at  the  lower  edge 
of  the  transversalis  and  internal  oblique  it  insinuates 
itself  between  the  cremaster  muscle  and  the  vessels  of 
the  cord,  along  which  it  descends  to  the  external  ring, 
where  it  is  in  general  delayed  for  some  time ;  the  form 
of  this  opening  and  the  inter-columnar  fascia  preventing 
its  free  passage  through  it ;  as  the  sac  however  de- 
scends towards  the  scrotum  these  inter-columnar  fibres 
become  closely  united  to  the  cremaster,  and  are  gradu- 
ally elongated  on  the  surface  of  the  tumor.  If  the  sac 
of  an  oblique  inguinal  hernia  which  has  passed  the  ex- 
ternal ring  be  carefully  dissected,  it  will  be  found 
covered  by  the  following  parts ;  beneath  the  integu- 
ments the  superficial  fascia,  in  general  much  thickened 
and  divisible  into  several  laminae,  will  be  seen  to  sur- 
round the  tumour ;  on  dissecting  off  this,  the  fibres  of 
the  cremaster,  in  general  also  thickened,  will  be  ob- 
served spread  on  the  forepart  and  sides  of  the  sac,  the 
intercolumnar  bands  from  the  external  oblique  tendon 
will  be  found  closely  connected  to  this  muscle,  and 
both  will  form  a  sort  of  capsule  for  the  sac,  suspending 
it  towards  the  abdomen ;  if  this  covering  be  divided, 
the  fascia  propria  will  appear  closely  investing  the  tu- 
mour, and  so  adhering  to  it  as  to  be  separated  with  diffi- 
culty from  it ;  this  covering  can  often  be  divided  into 
several  layers,  it  presents,  however,  great  difference  in 
different  cases ;  beneath  this,  the  hernial  sac,  or  the 
peritonaeum  will  be  found,  which  also  in  cases  of  old 
hernia  will  be  considerably  thickened ;  on  opening  the 
hernial  sac,  its  contents,  either  omentum  or  intestine 
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situation  of  the  epigastric  vessels  and  their  relation  to 
the  parts  concerned  in  oblique  inguinal  hernia ;  these 
vessels  are  placed  behind  the  fascia  transversalis  be- 
tween it  and  the  peritonaeum,  and  in  general  can  be 
discerned  through  the  fascia;  if  not,  a  little  dissection 
will  render  them  apparent ;  two  veins  usually  accom- 
pany the  artery,  one  on  either  side ;  sometimes  there  is 
but  one  epigastric  vein,  and  that  is  on  the  pubal  or  inner 
side  of  the  artery ;  the  epigastric  artery  arises  from  the 
external  iliac  near  Poupart's  ligament ;  it  first  descends 
a  little  forwards  and  inwards,  then  ascends  towards  the 
rectus  muscle,  immediately  behind  the  fascia  transver- 
salis, and  very  near  to  the  inner  or  pubal  side  of  the  in- 
ternal abdominal  ring ;  in  oblique  inguinal  hernia  the 
neck  of  the  sac  is  nearly  in  contact  with  the  epigastric 
vessels,  which  thus  bound  it  on  its  internal  side,  hence 
the  rule  of  practice,  in  performing  the  operation  for 
the  relief  of  strangulated  inguinal  hernia,  when  the 
stricture  is  seated  in  the  neck  of  the  sac,  is,  to  direct  the 
edge  of  the  knife  or  bistoury  upwards  and  outwards, 
Direct  or  ventro-inguinal  hernia  protrudes  directly 
through  the  external  ring  without  descending  along  tfie 
spermatic  channel ;  the  occurrence  of  this  disease  is  in. 
a  great  degree  guarded  against  by  the  fascia  transver- 
salis, and  by  the  conjoined  tendons  which  lie  imme- 
diately behind  the  external  ring ;  the  edge  of  the  rectus, 
the  triangular  ligament,  and  the  spermatic  cord,  may 
be  also  all  enumerated  as  additional  protections  to  this 
part  of  the  abdomen  :  in  this  species  of  hernia  the  sac 
will  be  found  covered  only  by  the  integuments,  super- 
ficial fascia,  and  some  tendinous  and  aponeurotic  bands 
it  may  have  carried  before  it ;  it  is  not  covered  by  the 
cremaster,  and  in  general  it  descends  along  the  inner 
side  of  the  cord,  but  in  some  cases  it  passes  behind  it ; 
it  is  never,  however,  found  between  the  cremaster  mus- 
cle and  the  spermatic  vessels.  The  epigastric  vessels 
lie  to  the  iliac  or  outer  side  of  the  neck  of  the  sac  ;  in 
dividing  the  latter,  therefore,  in  case  this  operation  be 
required  during  life,  the  edge  of  the  knife  should  be  di- 
rected upwards  and  inwards.  When  the  disease  of  in- 
guinal hernia  has  continued  for  a  considerable  length  of 
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time,  the  spermatic  canal  will  be  found  altered  in  many 
respects  from  its  natural  condition  ;  it  will  have  become 
dilated  and  shortened,  and  the  abdominal  rings  expanded 
and  approximated  so  as  to  render  it  difficult  to  distin- 
guish the  oblique  from  the  direct  inguinal  hernia. 

In  connexion  with  inguinal  hernia,  the  student  may 
next  study  the  anatomy  of  the  groin  in  reference  to  cru- 
ral hernia,  or  he  may  postpone  this  dissection  until  the 
contents  of  the  abdomen  have  been  examined  and  re- 
moved: we  shall  however  here  subjoin  the  description  of 
the  parts  concerned  in  this  disease :  remove  the  integu- 
ments from  the  anterior  part  of  the  upper  third  of  the 
thigh,  the  superficial  fascia  will  be  seen  descending  over 
Poupart's  ligament  to  invest  the  lower  extremity ;  in  the 
groin  this  fascia  is  very  thick,  and  may  be  divided  into 
several  layers,  which  are  separated  by  lymphatic  glands 
and  the  superficial  inguinal  vessels ;  this  fascia  may  be 
easily  raised  from  the  fascia  lata  on  the  outer  and  inner 
sides  of  the  thigh,  but  in  the  middle  of  the  groin  and 
about  an  inch  below  Poupart's  ligament,  these  fasciae 
are  almost  inseparably  joined;  when  the  superficial  fascia 
shall  have  been  dissected  off  the  forepart  of  the  thigh, 
we  shall  see  several  lymphatic  glands,  the  saphena  vein 
and  some  small  blood-vessels  lying  on  the  fascia ;  in 
structure  the  latter  more  resembles  the  superficial,  than 
the  fascia  lata ;  the  form  and  boundaries  of  the  inguinal 
region  also  may  then  be  more  distinctly  seen ;  this  space 
is  triangular,  the  base  is  Poupart's  ligament ;  the  apex 
is  inferiorly,  formed  by  the  meeting  of  the  Sartorius  and 
adductor  muscles  ;  the  external  side  is  very  prominent, 
and  consists  of  the  sartorius,  iliacus,  rectus  and  other 
muscles,  all  covered  by  the  fascia  lata ;  the  internal  or 
pubic  side  is  flat  and  on  a  plane  posterior  to  the  iliac  ; 
it  is  formed  by  thepectinaeus  and  adductor  muscles,  also 
covered  by  the  fascia  lata.  The  inguinal  lymphatic 
glands  are  irregular  in  number  and  size  ;  they  are  in  ge- 
neral about  twelve  in  number,  and  may  be  divided  into 
a  superficial  and  a  deep  set ;  the  former  are  the  more  nu- 
merous, and  may  be  arranged  from  their  situation  into 
the  superior  and  inferior ;  the  superior  are  small,  four  or 
five  in  number,  lie  parallel  to  Poupart's  ligament,  some 
above,  others  below  it ;  the  inferior  are  two  or  three  in 
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number,  larger  than  the  former,  and  placed  perpendicu- 
larly or  parallel  to  the  saphena  vein ;  in  general  one  lies 
behind  this  vessel;  the  deep  inguinal  glands  are  beneath 
the  fascia  lata,  are  three  or  four  in  number,  and  are 
closely  connected  to  the  sheath  of  the  femoral  vessels, 
chiefly  to  its  inner  side ;  in  general  one  occupies  the 
femoral  ring.  The  Saphena  vein  is  the  principal  cuta- 
neous vein  of  the  lower  extremity  ;  it  will  be  seen  in  a 
future  dissection  to  arise  from  the  dorsum  and  inner  side 
of  the  foot,  and  to  ascend  in  front  of  the  inner  ankle 
along  the  inner  side  of  the  leg,  and  passing  behind  the 
inner  condyle  of  the  femur  it  continues  to  ascend  along 
the  inner  and  anterior  part  of  the  thigh  to  within  about 
two  inches  of  Poupart's  ligament,  when  it  passes  through 
an  opening  in  the  fascia  lata  (the  saphenic  opening)  and 
joins  the  femoral  vein.  The  saphenic  opening  in  the 
fascia  lata  will  be  very  distinctly  seen  if  the  vein  be  di- 
vided on  the  thigh  and  raised  towards  Poupart's  liga- 
ment, it  presents  a  well  marked  semilunar  edge,  the  con- 
cavity looking  upwards ;  the  edge,  though  apparently 
sharp,  yet  if  carefully  examined  will  be  found  reflected 
backwards  on  the  sheath  of  the  femoral  vessels  ;  remove 
the  inguinal  glands,  clean  the  surface  of  the  fascia  lata, 
to  the  connexions  of  which  in  this  region  the  student 
should  next  attend.  The  fascia  lata  may  be  observed  to 
be  united  to  the  spine  of  the  ilium,  to  the  whole  length 
of  Poupart's  ligament,  also  to  the  linea  innominata 
and  spine  of  the  Pubis  ;  it  covers  the  muscles  on  either 
side  of  the  groin,  and  the  vessels  in  the  middle:  for  the 
purpose  of  more  particular  examination,  this  fascia  may 
be  divided  into  three  portions,  the  internal  or  pubic  or 
pectineal  portion,  the  external  or  iliac,  and  the  middle  or 
cribriform ;  the  internal  m  pubic  portion  covers  the  pec- 
tinaeus,  gracilis,  and  adductor  muscles,  and  is  inserted 
internally  into  the  ramus  of  the  ischium  and  pubis  ;  su- 
periorly into  the  linea  innominata  or  ileo-pectinea,  ante- 
rior to  Gimbernaut's  ligament ;  externally  it  passes  be- 
hind the  sheath  of  the  femoral  vessels,  and  at  the  edge  of 
the  psoas  tendon  divides  into  two  laminae ;  onepasses  be- 
neath that  tendon,  and  is  attached  to  the  capsular  ligament, 
of  the  hip-joint;  the  other  passes  over  that  tendon,  and  is 
continued  into  the  deep  surface  of  the  fascia  iliaca.  The 
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middle  portion  of  the  fascia  lata  is  very  thin,  and  has 
been  termed  the  cribriform  fascia;  this  extends  from  the 
saphena  vein  to  Pouparts's  ligament,  and  is  connected  on 
either  side  to  the  pubic  and  iliac  portions  of  the  fascia 
lata.  The  cribriform  fascia  covers  the  femoral  vessels, 
and  is  perforated  by  the  lymphatic  vessels  passing  to  the 
iliacglands ;  this  portion  of  the  fascia  latais  more  closely 
connected  than  any  other  to  the  superficial  fascia ;  in- 
deed in  structure  it  resembles  the  superficial  more 
than  the  fascia  lata,  nor  are  its  fibres  directly  continued 
from  those  of  the  fascia  lata;  some  have  therefore  con- 
sidered the  cribriform  fascia  as  a  deep  lamina  of  the  su- 
perficial fascia ;  in  many  cases,  however,  it  has  an  apo- 
neurotic  structure,  and  appears  to  be  clearly  derived  from 
the  iliac  portion,  and  inserted  into  the  pubic  portion  of 
the  fascia  lata ;  it  presents  much  variety  in  this  respect. 
The  external  or  iliac  portion  of  the  fascia  lata  is  very 
dense  and  strong,  it  is  continued  from  the  external  sur- 
face of  the  thigh,  and  is  intimately  attached  superiorly  to 
the  spine  of  theillium,  and  to  Poupart's  ligament;  and 
uniting  with  the  cribriform  fascia,  is  continued  in  front  of 
the  femoral  vessels,  along  with  the  inferior  fibres  of 
Poupart's  ligament,  and  is  inserted  along  with  these  into 
the  linea  innominata,  thus  assisting  to  form  the  external 
part  or  the  base  of  Gimbernaut's  ligament.  If  the  cri- 
briform fascia  be  removed  along  with  the  superficial 
fascia,  then  the  iliac  portion  of  the  fascia  lata  will  pre- 
sent theappearance  of  &crescentic  oTfalciformprocess, 
extending  across  the  femoral  vessels,  the  concavity  of 
which  process  will  look  downwards  and  inwards  :  the 
inferior  cornu  joins  the  external  cornu  of  the  saphenic 
opening,  and  the  superior  cornu  is  inserted  along  with 
the  posterior  fibres  of  Poupart's  ligament  or  Gimber- 
naut's ligament  into  the  linea  innominata,  on  the  internal 
border  of  the  crural  ring :  although  this  crescentic  pro- 
cess appears  to  present  a  defined  edge,  yet  if  the  latter  be 
examined  closely  it  will  be  found  reflected  backwards  on 
the  sheath  of  the  vessels  and  on  the  muscles,  in  the  same 
manner  as  the  apparent  edge  at  the  lower  part  of  the  sa- 
phenic opening. 

Next  direct  your  attention  to  the  internal  surface  of 
the  crural  arch,  and  to  the  connexion  between  it  and  the 


138 

deep  fasciae  of  the  abdomen  ;  divide  the  fascia  transver- 
salis  from  the  spine  of  the  ilium  towards  the  rectus 
muscle;  dissect  it  carefully  down  from  the  peritonaeum, 
then  push  up  this  membrane,  together  with  the  caecum 
or  sigmoid  flexure  of  the  colon,  out  of  the  iliac  fossa,  to 
which  they  are  connected  by  very  loose  cellular  mem- 
brane ;  we  thus  obtain  a  view  of  the  internal  surface  of 
Poupart's  ligament,  and  of  the  parts  which  pass  beneath 
it,  and  which  naturally  fill  the  space  or  cavity  of  the 
crural  arch:  first  observe  the  fascia  transversalis  attached 
to  the  inner  lip  of  the  ilium  and  to  Poupart's  ligament 
from  the  spine  of  that  bone,  as  far  as  the  pubis,  into 
the  linea  innominata  of  which  it  is  inserted;  here  also  it 
is  inseparably  joined  to  the  conjoined  tendons  of  the 
internal  oblique  and  transverse  muscles :  as  this  fascia  is 
passing  anterior  to  the  iliac  or  femora,!  vessels,  a  portion 
of  it  extends  beneath  Poupart's  ligament,  in  front  of 
these  vessels,  so  as  to  form  the  anterior  part  of  their 
sheath ;  this  process  of  the  fascia  transversalis  soon  be- 
comes thin  and  indistinct,  and  is  lost  in  the  cribriform 
part  of  the  fascia  lata.  Thejascia  iliaca  is  a  tolerably 
strong  aponeurosis  ;  it  covers  the  iliac  and  psoas  mus- 
cles, passes  behind  the  iliac  vessels,  and  adheres  to  the 
upper  margin  of  the  pelvis ;  externally  it  is  connected 
to  the  inner  edge  of  the  ilium,  and  inferiorly  it  is  attached 
to  Poupart's  ligament,  and  to  the  fascia  transversalis, 
from  the  spine  of  the  ilium  as  far  inwards  as  the  iliac 
artery;  here  it  presents  a  semilunar  edge,  separates  from 
Poupart's  ligament,  and  from  the  fascia  transversalis, 
passes  behind  the  femoral  vessels,  forms  the  posterior 
part  of  the  sheath,  adheres  to  the  pubis,  and  to  the 
capsule  of  the  hip  joint,  and  is  connected  to  the  pubic 
or  pectinaeal  portion  of  the  fascia  lata.  The  fascia 
transversalis  and  iliaca  may  be  compared  to  a  funnel, 
containing  in  the  superior  wide  portion  the  peritonaeum 
and  its  contents,  and  enclosing  in  the  inferior  narrow 
part,  or  pipe,  the  femoral  vessels,  and  one  or  two  lym- 
phatic glands ;  of  this  funnel  the  fascia  transversalis 
forms  the  anterior,  and  the  fascia  iliaca  the  posterior 
wall ;  these  fasciae  may  be  now  seen  to  be  perfectly  con- 
tinuous with  each  other,  between  the  vessels  and  the 
spine  of  the  ilium  ;  different  names  only  being  applied 
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to  different  portions  of  one  extensive  aponeurosis ;  as  the 
iliac  andtransversefasciae  are  continued  one  into  theother, 
external  to  the  iliac  artery,  a  white  line  may  be  observed  ; 
this  is  the  circumflex  ilii  artery  enclosed  in  a  sort  of  ca- 
nal between thesefasciaeandPoupart'sligament,  to  which 
these  aponeuroses  are  united. 

The  student  should  next  consider  how  the  space,  com- 
monly called  the  crural  arch,  is  naturally  filled;  thatpor- 
tion  of  it  between  the  spine  of  the  ilium  and  the  iliac  or 
femoral  artery  is  occupied  by  thepsoas  and  iliacmuscles ; 
imbedded  between  these  muscles  is  the  anterior  crural 
nerve ;  on  the  pubic  side  of  these  muscles  is  the  femoral 
artery,  next  to  which  is  the  femoral  vein,  and  at  a  little 
distance  to  the  pubal  side  of  this  vessel  is  Gimbernaut's 
ligament,  which  closes  the  internal  part  of  this  space ; 
thus  almost  all  the  crural  arch  is  filled,  except  a  small 
portion  between  the  femoral  vein  and  the  third  insertion 
of  Poupart's  ligament ;  this  space  is  thefemoral  or  cru- 
ral ring ;  this  is  somewhat  of  a  triangular  form,  the  base, 
externally,  is  the  femoral  vein,  the  apex  internally  is 
Gimbernaut's  ligament;  it  is  bounded  anteriorly  by  Pou- 
part's ligament,  andbythesuperiorfibresofthefalciform 
process  of  the  fascia  lata,  and  posteriorly  by  the  pubis, 
covered  by  the  pectinseal  muscle,  and  by  the  pectineeal 
portion  of  the  fascia  lata.  Gimbernaut's  ligament  pre- 
vents femoral  hernia  occuring  internal  to  this  space, 
which  is  the  only  part  in  the  crural  arch  where  a  hernia 
can  descend,  and  even  here  this  accident  is  in  a  great  de- 
gree guarded  against,  as  a  lymphatic  gland  generally  oc- 
cupies this  situation,  and  a  layer  of  condensed  cellular 
membrane  extends  across  the  opening ;  this  layer  is  named 
ihefasciapropria ;  this  fascia,  though  weak  and  indis- 
tinct in  the  natural  and  healthy  state,  becomes  very  thick 
and  strong  in  cases  of  old  femoral  hernia;  the  fascia  pro- 
pria  may  be  described  as  arising  thin  and  delicate  from 
the  fascia  iliaca  on  the  external  side  of  the  iliac  vessels ; 
passing  over  these  vessels  it  descends  internally  into  the 
pelvis  ;  inferiorly  it  is  continued  along  these  vessels  to 
Poupart's  ligament,  covers  the  femoral  ring,  and  then  as- 
cending is  lost  on  the  inner  surface  of  the  fascia  trans  vtr - 
salis.  Ciwal  hernia  cannot  occur  external  to  the  ring,  as 
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there  the  femoral  vessels  fill  up  the  space,  and  strong  par- 
titions pass  from  the  fascia  trans  versalis  to  the  fascia  iliaca 
on  the  inner  side  of  the  vein,  and  between  it  and  the  ar- 
tery ;  these  prevent  the  distension  of  the   sheath  ;  the 
fascia  propria  also  rounds  off  the  angle  between  the  fascia 
transversalis  and  theforepart  of  the  vessels,  and  prevents 
a  hernia  occurring  in  front  of  the  artery  or  vein  ;  exter- 
nal to  these  vessels  the  crural  arch  is  completely  closed 
by  the  close  connexions  between  the  fasciae  transversalis 
and  iliaca  to  Poupart's  ligaments,  in  front  of  psoas  and 
iliac  muscles.   Femoral  hernia  then  can  occur  only  at 
the  femoral  or  crural  ring ;  this  disease  is  more  frequent 
in  the  female  than  in  the  male,  the  crural  arch  and  ring 
being  larger  in  the  former  than  in  the  latter  ;    femoral 
hernia  descends  through  a  sort  of  canal  which  commences 
at  the  crural  ring,  and  ends  at  the  saphenic  opening  in 
the  fascia  lata,  through  which  the  sac  'protrudes;  the 
hernial  sac  in  descending  carries  before  it  the  fascia  pro- 
pria, descends  in  the  sheath  of  the  vessels  along  the  inner 
side  of  the  vein,  and  may  remain  in  this  situation  for  a 
considerable  time;  asthetumor  increases  in  size  it  bursts 
through  the  sheath,  and  either  tears  or  dilutes  some  open- 
ing in  the  cribriform  fascia,  and  then  turns  forwards 
into  the  groin ;  if  the  tumor  increase  still  further,  it  is 
found  to  turn  upwards  over  Poupart's  ligament,  and  to 
rest  on  the  lower  part  of  the  tendon  of  the  external  ob- 
lique ;  the  form  of  the  crural  ring,  the  course  of  the  su- 
perficial epigastric  vessels,  and  the  close  connexion  be- 
tween the  superficial  and  cribriform  fasciae,  account  for 
its  ascending  in  this  manner.     If  we  dissect  off  the  inte- 
guments from  a  femoral  hernia  of  long  standing,  we  shall 
find  beneath  them  the  superficial  fascia  so  increased  in 
thickness  and  vascularity  as' to  present  a  compact  and 
almost  fleshy-like  appearance;  when  this   shall  have 
been  divided  the  tumor  can  be  brought  down   off  the 
abdomen  into  the  groin,  and  will  be  found  covered  by  a 
dense  and  smooth  capsule,  which  often  presents  a  glossy 
appearance  ;  this  is  the  fascia  propria ;  in  dissecting  off 
this,  it  will  in  general  be  found  to  consist  of  several 
laminae,  which  sometimes  separate  so  easily  and  appear 
so  distinct  as  to  lead  an  inexperienced  operator  to  sup- 
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pose  that  the  hernial  sac  itself  is  exposed.     These  then 
are  the  coverings  of  the  sac,  which  is  thus  placed  ex- 
ternal or  superficial  to  the  fascia  lata :  the  neck  of  the 
sac,  however,  it  is  to  be  recollected,  lies   deep  within 
the  sheath  of  the  vessels,  and  is  therefore  covered  by 
the  fascia  transversalis,  and  by  the  superior  cornu  of 
the  falciform  process  of  the  fascia  lata.     Let  the  student 
now  review  the  dissection  that  has  been  made  ;  let  him 
move  the  thigh  in  different  directions,  and  he  will  re- 
mark that,  when  it  is  rotated  inwards,  Poupart's   and 
Gimbernaut's  ligaments,  as  well  as  the  fascia  lata,  feel 
relaxed,  and  that  the  crural  ring  will  feel  larger  or  more 
dilatable ;  let  him  also  observe  the  relation  of  the  femo- 
ral vein,  the  epigastric  vessels,  and  the  spermatic  cord 
or  round  ligament  to  this  opening  ;  pass  up  the  ringer 
from  the  groin  into  the  crural  ring,  and  suppose  that 
the  stricture  on  femoral  hernia  was  seated  here,  and 
that  this  opening  required  to  be  dilated,  he  will  now 
perceive  that  this  may  be  done  with  most  safety  by  di- 
recting the  edge  of  the  bistoury  forwards  and  a  little 
inwards,  so  as  to  divide  the  external  edge  of  Gimber- 
naut's ligament,  which  edge  is  composed  of  the  inser- 
tion of  the  superior  cornu  of  the  falciform  process  of 
the  fascia  lata ;  the  stricture  on  femoral  hernia  may,  how- 
ever, be  seated  lower  down  than  in  the  neck  of  the  sac  ; 
it  maybe  situated  in  that  opening  of  the  cribriform  fascia 
through  which  the  hernial  sac  has  protruded  ;  in  such  a 
case,  the  stricture  may  be  divided  by  directing  the  edge 
of  the  knife  directly  in  wards  along  the  surface  of  the  Pec- 
tinaeus  muscle. 


SECTION  II. 

DISSECTION     OF     THE     VISCERA     OF     THE     ABDOMEN. 

THE  abdomen  is  the  largest  cavity  in  the  body ;  it 
is  of  an  oval  form ;  its  capacity,  and  in  some  degree 
its  figure,  differ  at  different  ages  and  in  different  sub- 
jects ;  it  is  bounded  superiorly  by  the  diaphragm,  an- 


teriorly  and  laterally  by  the  abdominal  muscles,  infe- 
riorly  by  the  true  and  false  pelvis,  and  posteriorly  by 
the  lumbar  vertebrae,  the  crura  of  the  diaphragm,  and 
the  psose  and  quadrati  lumborum  muscles.  Although 
the  expression  "  cavity  of  the  abdomen"  is  in  common 
use,  it  is  not  correct,  for  during  life  there  is  no  cavity, 
as  the  diaphragm  and  abdominal  muscles  by  their  alter- 
nate action  keep  up  such  a  constant  and  uniform  pres- 
sure on  the  viscera,  that  these  and  the  parietes  are 
always  in  perfect  contact.  The  abdomen  contains  the 
peritonaeum  and  the  organs  of  digestion  ;  the  kidneys, 
renal  capsules  and  ureters  ;  also  the  thoracic  duct,  the 
aorta,  vena  cava,  and  the  numerous  branches  of  these 
vessels.  The  abdomen  is  very  generally  divided  by 
anatomical  writers  into  nine,  and  by  some  into  twelve 
different  regions  ;  by  drawing  two  transverse  lines,  one 
between  the  extremities  of  the  cartilages  of  the  ninth 
ribs,  and  the  other  between  the  anterior  superior  spi- 
nous  processes  of  the  ossa  ilii,  we  may  define  three 
regions  ;  the  epigastric  above,  the  umbilical  m  the  mid- 
dle, and  the  hypogastric  below ;  and  then  by  drawing 
a  vertical  line  on  each  side  from  the  extremity  of  the 
ninth  rib  to  the  anterior  superior  spinous  process  of  the 
ilium,  we  shall  subdivide  each  of  these  regions  into 
three  parts  :  the  three  divisions  of  the  epigastric  region 
are  the  epigastrium,  or  scrobiculus  cordis  in  the  centre, 
and  the  right  and  left  hypocondriac  regions  on  either 
side ;  the  epigastrium  is  immediately  below  the  ensi- 
form  cartilage,  and  the  hypocondriac  regions  are  co- 
vered by  the  false  ribs ;  the  lateral  portions  of  the 
umbilical  division  are  the  lumbar  regions  ;  the  middle 
of  the  hypogastric  region  is  the  liypogastrium,  and  the 
lateral  portions  are  the  iliac  regions  ;  the  lower  part  of 
the  hypogastrium  is  called  by  some  the  pubic  region, 
and  the  lower  part  of  each  iliac  division  is  called 
inguinal  region,  and  contains  the  iliac  vessels,  and  in 
the  male  the  spermatic  cord,  and  in  the  female  the 
round  ligament  of  the  uterus.  The  viscera,  which  con- 
stantly or  occasionally  occupythe  other  regions  of  the 
abdomen  will  be  seen  when  the  peritonaeal  cavity  has 
been  opened,  and  with  these  the  student  should  make 
himself  familiar,  as  this  knowledge  may  be  of  practical 
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importance  in  cases  of  wounds  penetrating  this  cavity,  or 
in  making  an  examination  during  life  to  detect  any  sus- 
pected organic  disease.  Dissect  the  abdominal  muscles 
off  the  peritonaeum ;  these  can  be  easily  separated  lateral- 
ly and  inferiorly ;  but  anteriorly,  particularly  near  the 
umbilicus,  it  will  be  found  very  difficult  to  detach  the 
sheath  of  the  rectus  from  this  membrane ;  the  external 
surface  of  the  peritonaeum,  which  is  thus  exposed,  ap- 
pears rough  and  cellular,  from  its  connexion  to  the  super- 
incumbent muscles  ;  three  ligamentous  cords  are  seen 
extending  along  it  anteriorly  and  inferiorly,  from  the 
summit  and  sides  of  the  urinary  bladder  towards  the  um- 
bilicus ;  the  central  one  of  these  is  the  remains  of  the 
urachus,  and  that  on  each  side  is  the  obliterated  umbilical 
or  hypogastric  artery ;  anteriorly  and  superiorly  we  per- 
ceive another  ligamentous  substance,  ascending  from  the 
umbilicus  obliquely  backwards,  and  to  the  right  side ;  this 
is  the  remains  of  the  umbilical  vein  ;  it  is  at  first  placed 
between  the  peritonaeum  and  themuscles,  butitsoon  sinks 
deep  towards  the  liver,  carrying  around  it  a  fold  of  peri- 
tonaeum, named  the  suspensory  ligament  of  the  liver, 
which  will  be  seen  when  the  peritonaeum  is  opened;  the 
epigastric  vessels  also  may  be  observed  ascending  from 
each  inguinal  region,  and  branches  of  the  internal  mam- 
mary arteries  descending  on  the  surface  of  this  mem- 
brane. Next  open  the  peritonaeum  by  an  incision  from 
the  ensiform  cartilage  to  the  umbilicus,  and  from  this 
point  carry  another  on  each  side  obliquely  downwards, 
to  the  spine  of  the  ilium :  on  throwing  down  the  inferior 
flap  thus  formed,  we  remark  on  its  internal  surface  the 
projections  of  the  three  ligamentous  cords  which  were 
before  noticed  as  ascending  from  the  bladder  to  the 
umbilicus ;  we  may  also  remark  how  the  external  of 
these  cords,  or  the  obliterated  umbilical  artery  on  each 
side,  throws  the  lower  part  of  the  peritonaeum  into 
pouches,  two  on  each  side,  the  external  and  interned 
inguinal  pouches  ;  the  former  lies  between  the  ilium 
and  the  obliterated  hypogastric  vessel,  the  latter  be- 
tween this  cord  and  the  fundus  of  the  bladder.  The 
external  pouch  is  large  and  very  concave  internally, 
and  appears  to  protrude  towards  the  inguinal  canal  • 
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the  existence  of  this  pouch  may  conduce  to  the  produc- 
tion of  oblique  inguinal  as  well  as  of  femoral  hernia;  the 
internal  pouch  lies  behind  the  external  ring,  and  becomes 
protruded  in  direct  or  ventro-inguinal  hernia.  When  the 
peritonaeum  has  been  fully  opened,  we  perceive  its  inner 
surface  smooth  and  polished  like  all  serous  membranes, 
and  filling  its  cavity  we  see  the  numerous  digestive  or- 
gans; these  though  apparently  within  this  bag,  are  really 
behind  it,  and  only  protrude  the  posterior  side  of  this  large 
sac  into  the  cavity;  nothing  is  contained  within  the  peri- 
tonaeum but  the  serous  fluid,  which  is  constantly  exhaled, 
for  the  purpose  lubricating  its  opposite  sides.  We  also 
obtain  a  partial  view  of  the  following  organs,  which  in 
general  occupy  the  same  situation  during  life  as  we  per- 
ceive them  now  to  hold.  Filling  the  right  hypochon- 
drium  is  the  liver,  with  the  fundus  of  the  gall  bladder 
projecting  a  little  below  it.  In  the  epigastric  region  we 
see  a  portion  of  the  liver  also,  resting  on  the  stomach, 
and  below  it  we  see  the  pylorus  and  the  commencement 
of  the  duodenum ;  in  the  left  hypocondrium  lie  the 
spleen  and  great  extremity  of  the  stomach ;  in  the  right 
and  left  lumbar  regions  we  find  the  colon,  ascending 
through  the  former,  and  descending  through  the  latter, 
behind  which  is  each  kidney;  the  duodenum  also  partly 
occupies  the  right  lumbar  region  ;  through  the  proper 
umbilical  region  the  trans  verse  colon  runs,  not  fixed  ho  w- 
ever  in  any  particular  part  of  it,  and  from  this  intestine 
we  perceive  the  great  omentum  descending  towards  the 
lower  part  of  the  abdomen,  presenting,  however,  very 
different  appearances  in  different  subjects  ;  in  some  be- 
ing expanded  over  the  small  intestines,  so  as  nearly  to 
conceal  them  ;  in  others  being  coiled  up  into  a  narrow 
fold,  and  often  concealed  in  some  recess  between  the 
surrounding  viscera  :  the  convolutions  of  the  jejunum 
and  ilium  intestines  occupy  the  lower  part  of  the  umbili- 
cal, and  extend  indifferently  into  the  hypogastric  and 
iliac  regions ;  the  caecum  or  caput  coli  is  fixed  in  the 
right,  and  the  sigmoid  flexure  of  the  colon  in  the  left 
iliac  fossa  :  the  rectum  and  other  pelvic  viscera  occupy 
the  hypogastric  regions,  but  will  of  course  change 
their  own  situation  as  well  as  that  of  the  small  in- 
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testines,  according  as  they  are  contracted  or  distended. 
The  student  may  next  examine  the  anatomy  of  the 
peritonaeum ;  this  is  the  largest  serous  sac  or  mem- 
brane in  the  body ;  it  lines  the  abdominal  muscles, 
and  covers  almost  all  the  abdominal  viscera ;  that  por- 
tion which  adheres  to  the  parietes  is  called  the  pa- 
rietal, and  that  covering  the  viscera  the  visceral  layer. 
The  peritonaeum  is  a  shut  sac,  and  therefore  when 
opened  presents  one  continued  surface,  which  may  be 
traced  throughout  the  whole  extent  without  any  inter- 
ruption ;  it  covers  the  viscera  in  such  a  manner  as 
that  they  lie  external  or  posterior  to  it ;  the  familiar 
example  of  the  double  night-cap  on  the  head  has 
been,  not  unaptly,  adduced,  to  explain  how  the  vis- 
cera may  be  covered  by  the  peritonaeum,  and  yet 
really  lie  beneath  it  or  behind  it.  Let  us  now  trace 
this  membrane  through  its  entire  extent,  commencing 
at  the  umbilicus;  from  the  transverse  incision  that 
was  made  into  it  in  this  situation,  we  may  perceive 
it  to  ascend  on  the  internal  surface  of  the  transverse 
and  recti  muscles,  as  high  as  the  margin  of  the  tho- 
rax; then  bending  back,  it  adheres  to  the  inferior 
surface  of  the  diaphragm,  and  continues  very  far  back 
on  this  mucscle,  particularly  in  the  left  hypochon- 
drium ;  from  the  diaphragm  it  is  reflected  on  the 
spleen  on  the  left  side,  on  the  stomach  in  the  centre, 
and  on  the  liver  on  the  right  side  ;  it  is  also  reflected 
on  this  last  named  viscus  by  a  distinct  fold,  the  falci- 
form or  suspensory  ligament,  from  the  umbilicus,  and 
from  the  abdominal  muscles  on  the  right  side  of  the 
lineaalba;  as  the  peritonaeum  is  reflected  from  the 
diaphragm  on  each  side  of  these  organs  in  the  epi- 
gastric and  hypochondriac  regions,  it  forms  folds, 
which  to  a  certain  extent  serve  as  ligaments ;  these 
will  be  noticed  more  particularly  in  the  exami- 
nation of  the  individual  viscera.  Having  covered  the 
organs  in  the  upper  division  of  the  abdomen,  it  is 
continued  downwards  in  the  following  manner :  having 
invested  both  surfaces  of  the  liver  as  far  as  its  trans- 
verse fissure ;  it  is  conducted  along  and  around  the 
vessels  of  this  gland  towards  the  lesser  curvature  of 
the  stomach ;  this  fold,  which  thus  surrounds  the  he- 
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patic  vessels,  is  called  the  lesser  or  the  gastro-hepatic 
omentum  ;  it  is  also  sometimes  named  the  capsule  of 
Glisson :  at  the  lesser  arch  of  the  stomach  the  two  la- 
minae of  this  process  separate  to  enclose  the  stomach, 
the  posterior  layer  giving  a  serous  covering  to  the  back 
part  of  this  organ,  and  in  like  manner  the  anterior  layer 
covering  its  anterior  surface,  on  which  it  is  continuous 
with  that  portion  of  peritonaeum  which  has  descended 
from  the  diaphragm,  and  with  that  which  is  also  con- 
tinued from  the  spleen  to  the  stomach.  The  perito- 
naeum having  thus  enclosed  the  stomach  and  its  vessels 
between  the  two  layers  of  the  lesser  omentum,  we  next 
observe  that  these  laminae  having  passed  the  great  cur- 
vature of  the  stomach  touch  each  other,  and  being  joined 
by  the  peritonaeum  from  the  lower  end  of  the  spleen,  de- 
scend under  the  name  of  the  gastro-colic  or  the  great 
omentum,  to  the  lower  part  of  the  abdomen :  in  general 
it  descends  lower  on  the  left  side  than  on  the  right ;  it 
then  turns  on  itself,  and  ascends  obliquely  backwards  to 
the  arch  of  the  colon,  along  the  convex  edge  of  which 
its  laminae  separate  to  enclose  this  intestine  and  its  ves- 
sels ;  along  the  concave  edge  of  the  colon  these  laminae 
again  unite,  and  increasing  in  density  form  that  process 
which  is  called  the  transverse  meso-colon,  which  passes 
backwards  to  the  spine  :  opposite  the  duodenum  this 
process  separates  into  an  ascending  and  descending 
layer  ;  the  inferior  division  of  the  duodenum  lies  be- 
tween these  ;  the  ascending  layer  proceeds  in  front  of 
the  lower  and  middle  divisions  of  the  duodenum,  up  to 
the  back  part  of  the  right  lobe  of  the  liver,  where  it  be- 
comes continuous  with  the  peritonaeal  tunic  of  that  vis- 
cus  and  with  the  posterior  layer  of  the  lesser  omentum 
which  is  descending  along  the  back  part  of  the  hepatic 
vessels.  The  descending  layer  of  the  transverse  meso- 
colon  expands  into  each  lumbar  region,  in  which  it  at- 
taches the  lumbar  portions  of  the  colon  by  a  duplica- 
ture  called  the  right  and  left  lumbar  meso-colon ;  in  the 
centre  the  inferior  layer  of  the  transverse  meso-colon 
adheres  to  the  vertebral  column,  and  to  the  great  ves- 
sels which  lie  upon  it,  and  is  thence  reflected  forwards 
and  downwards  over  the  small  intestines  and  their  ves- 
sels, and  returns  around  these  to  the  spine,  thus  form- 
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ing  a  very  important  and  remarkably  folded  or  plaited  pro- 
cess named  the  mesentery.  From  the  inferior  surface  of 
the  mesentery  the  peritonaeum  extends  into  either  iliac 
region,  and  descends  into  the  pelvis  in  the  middle  ;  it 
serves  to  connectthecaecummtheright,  andthesigmoid 
curve  of  the  colon  in  the  left  iliac  fossa ;  in  the  pelvis  the 
peritonaeum  descends  around  the  rectum,  forming  the 
processnamed  themeso-rectum;  opposite  the  lower  third 
of  the  sacrum,  it  is  reflected  to  the  lower  and  back  part 
of  the  bladder,  and  in  the  female  to  the  upper  and 
back  part  of  the  vagina,  from  which  it  ascends  on  the 
uterus,  and  forms  on  each  side  of  this  organ  the  broad 
ligament  which  supports  the  Fallopian  tube  and  the 
ovary  ;  the  peritonaeum  is  then  reflected  from  the  fore- 
part of  the  uterus  to  the  back  of  the  bladder,  ascends, 
both  in  the  male  and  female,  along  the  posterior  sur- 
face and  sides  of  this  viscus  to  its  superior  fundus, 
from  which,  and  from  the  iliac  fossa,  it  is  continued 
to  the  abdominal  muscles ;  forms  the  inguinal  pouches, 
and  may  then  be  traced  on  the  inner  surface  of  the 
recti  and  transverse  muscles  up  to  the  umbilicus,  where 
the  sac  was  opened.  The  different  folds  which  the 
peritonaeum  forms  in  this  course  are  termed  proces- 
ses, the  principal  of  which,  in  addition  to  the  ligaments 
of  the  several  organs,  which  shall  be  noticed  in  the  de- 
scription of  the  latter,  are,  the  lesser  omentum,  the  great 
omentum,  the  splenic  omentum,  the  colic  omentum,  the 
appendices  epiploicae,  the  transverse,  and  the  right  and 
left  lumbar  meso-colons,  the  mesentery,  meso-caecum, 
and  meso-rectum. 

The  lesser  or g 'astro-hepatic  omentum  consists  of  two 
laminae,  which  extend  from  the  transverse  fissure  of  the 
liver  to  the  lesser  curvature  of  the  stomach  and  to  the 
upper  part  of  trffe  duodenum  ;  it  contains  between  its 
layers  the  vessels  of  the  liver,  viz.  the  hepatic  artery  to 
the  left  side,  the  ductus  choledochus  to  the  right,  and 
the  vena  porta  behind  and  between  both  ;  at  its  con- 
nexion to  the  stomach,  it  encloses  the  coronary  vessels 
of  this  organ  ;  the  lesser  omentum  lies  anterior  to  the 
foramen  of  Winslow ;  this  omentum  seldom  contains 
much  fat. 

Thegreatorgastro-colic  omentum  also  consists  of  two 

H  2 


148 

laminae,  which  descend  from  the  lower  end  of  the  spleen, 
and  from  the  anterior  and  posterior  surface  of  the 
stomach;  between  these  laminae  are  several  long  and 
tortuous  vessels,  descending  from  the  vessels  of  the  sto- 
mach, and  some  adipose  substance,  the  quantity  of  which 
varies  very  much  in  different  subjects  ;  the  great  omen- 
turn  descends  in  front  of  the  large  and  small  intestines 
to  the  lower  part  of  the  abdomen,  in  general  lower  on 
the  left  than  on  the  right  side ;  (this  explains  the  reason 
why  omentum  is  more  frequently  found  in  a  herniary  sac 
on  the  leftthan  on  the  right  side ;)  it  then  turns  upwards 
and  backwards  until  it  reaches  the  transverse  arch  of 
the  colon  ;  that  portion  of  omentum,  therefore,  which 
is  inferior  to  the  colon,  consists  of  four  laminae,  two  de- 
scending and  two  ascending;  these,  in  the  young  subject, 
can  be  separated  from  each  other,  and  a  distinct  cavity 
can  be  seen  between  them ;  this  is  part  of  the  cavity  or 
bag  of  the  omentum  which  communicates  with  the  gene- 
ral cavity  of  the  peritonaeum  by  the  opening  of  Winslow, 
and  which  will  be  more  particularly  described  presently ; 
at  the  arch  of  the  colon  the  two  ascending  laminae  of 
the  great  omentum  separate  to  enclose  this  intestine,  and 
again  uniting  form  the  commencement  of  the  following 
process. 

The  transverse  meso-colon  extends  from  the  concave 
border  of  the  arch  of  the  colon  backwards  to  the  spine ; 
this  process  is  very  strong  and  dense,  it  encloses  the  ves- 
sels of  the  colon  and  forms  a  sort  of  division  or  partition 
in  the  abdomen  between  the  epigastric  and  umbilical  re- 
gions; when  the  trans  verse  meso-colon  has  arrived  at  the 
spine,  its  two  laminae  separate,  one  descends,  the  other 
ascends  ;  the  descending  layer  is  very  strong,  expands 
laterally  into  the  right  and  left  lumbar  regions,  in  each 
of  which  it  is  reflected  either  partially  or  perfectly 
around  the  ascending  and  descending  colon,  and  thus 
forms  a  short  fold  or  process  very  irregular  in  different 
subjects,  termed  the  right  and/eft  lumbar  meso-colons ; 
the  inferior  or  descending  layer  of  the  transverse  meso- 
colon  is  continued  obliquely  downwards  in  the  middle 
line  to  form  the  mesentery,  a  process  which  we  shall 
trace  when  we  have  pursued  the  superior  or  ascending 
layer  of  the  meso-colon  to  its  termination.  This  lamina 
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is  thin  and  delicate  ;  it  ascends  in  front  of  the  inferior 
and  middle  portions  of  the  duodenum,  and  of  the  pan- 
creas ;  it  also  covers  the  aorta  and  vena  cava,  and  conti- 
nues along  this  latter  vessel  to  the  liver,  on  the  spigelian 
lobe  of  which  it  expands,  and  on  it  and  on  the  right 
lobe,  behind  the  foramen  of  Winslow,  it  besomes  conti- 
nuous with  the  peritonaeum,  which  has  been  reflected  on 
the  back  part  of  the  liver  from  the  diaphragm.  As  this 
ascending  layer  proceeds  in  front  of  the  pancreas,  it  is 
continuous  on  each  side  with  the  posterior  layer  of  the 
lesser  omentum  which  covers  the  back  part  of  the  sto- 
mach. This  ascending  layer  may  be  best  seen  and 
traced  by  dividing  the  great  omentum  a  little  below  the 
stomach,  and  raising  this  organ  towards  the  thorax;  we 
shall  thus  lay  open  the  cavity  of  the  omentum,  and  shall 
be  able  to  trace  the  parietes  of  this  bag  thr  ough  their 
whole  extent. 

The  cavity  of  the  omentum  extends  from  the  trans- 
verse fissure  of  the  liver  superiorly,  to  the  lower  border 
of  the  great  omentum  inferiorly ;  it  is  bounded  anteriorly 
by  the  lesser  omentum,  the  stomach,  and  the  anterior 
or  descending  portion  of  the  great  omentum ;  inferiorly 
it  is  formed  by  the  great  omentum  turning  on  itself ; 
and  posteriorly  it  is  bounded  by  the  ascending  portion 
of  the  great  omentum,  by  the  colon,  by  the  transverse 
meso-colon,  and  by  the  superior  or  ascending  layer  of 
this  process,  which  terminates  at  the  liver.  The  cavity 
of  the  omentum  communicates  with  the  general  perito- 
nceal  cavity  through  the  foramen  of  Winslow;  this  open- 
ing is  situated  in  the  lower  part  of  the  right  hypochon- 
driac region  just  above  the  right  lumbar;  it  is  somewhat 
oval,  bounded  anteriorly  by  the  lesser  omentum  and  by 
the  hepatic  vessels,  posteriorly  by  the  termination  of  the 
ascending  layer  of  the  meso-colon  which  invests  the  vena 
cava,  superiorly  by  the  lobulus  caudatus  of  the  liver,  and 
inferiorly  by  the  superior  portion  of  the  duodenum ;  if 
the  membrane  composing  the  omenta  be  perfect,  and  if 
air  be  forced  through  this  opening,  it  will  descend 
behind  the  stomach,  and  will  inflate  the  omental  cavity ; 
the  great  omentum,  however,  in  general  is  so  cribriform 
that  this  experiment  cannot  be  performed :  the  princi- 
pal use  of  this  cavity  is  most  probably  to  afford  a  serous 
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surface  or  cavity  for  the  stomach  to  move  or  to  distend 
into  posteriorly  during  the  process  of  digestion. 

The  splenic  omentum  extends  from  the  fissure  in  the 
spleen  to  the  great  end  of  the  stomach,  and  is  continu- 
ous inferiorly  with  the  great  omentum;  the  splenic  ves- 
sels and  thevasabrevia  are  contained  between  the  laminae 
of  this  process. 

The  colic  omentum  is  a  fold  of  peritonaeum  which  de- 
scends from  the  upper  part  of  the  right  or  ascending  colon ; 
it  generally  lies  posterior  to  the  great  omentum ;  it  is  com- 
posed of  two  laminae,  between  which  are  contained  blood- 
vessels and  adipose  substance. 

The  appendices  epiploicce  are  attached  all  along  the 
large  intestine ;  but  principally  to  the  transverse  arch  of 
the  colon ;  they  are  small  prolongations  of  the  peritonaeum, 
filled  with  a  soft  fatty  substance ;  they  are  never  found 
attached  to  the  small  intestine  ;  they  vary  very  much  in 
different  subjects  in  number  and  size  j  their  use  is  not 
ascertained. 

The  mesentery is  the  largest  and  most  remarkable  pro- 
cess of  the  peritonaeum;  itis  continuous  with  the  descend- 
ing layer  of  the  meso-colon,  and  extends  from  the  left 
side  of  the  second  lumbar  vertebra  obliquely  downwards 
to  the  right  iliac  fossa  ;  this  is  the  root  of  the  mesentery; 
from  this  it  expands  very  much,  and  is  folded  round  the 
jejunum  and  ileum  intestines,  and  then  returns  again  to 
the  spine  or  to  the  inferior  surface  of  the  root ;  the  la- 
minae of  the  mesentery  can  be  easily  separated ;  between 
them  we  find  the  mesenteric  arteries,  veins  and  nerves, 
also  numerous  absorbent  vessels  andglands;  the  mesen- 
tery serves  to  support  the  convolutions  of  the  small  in- 
testines and  the  numerous  vessels  passing  to  and  from 
these. 

The  meso-ccvcum  is  a  fold  of  peritonaeum  which  at- 
taches the  caecum  to  the  right  iliac  fossa;  this  process, 
however,  is  frequently  imperfect :  the  posterior  portion 
of  this  intestine  being  sometimes  deprived  of  a  serous  coat, 
and  connected  to  the  iliac  muscle  by  cellular  membrane. 

Themeso-rectum  is  a  short  fold  of  peritonaeum  which 
connects  the  superior  portion  of  the  rectum  to  the  upper 
and  anterior  part  of  the  sacrum  ;  it  encloses  the  haemor- 
rhoidal  vessels  and  nerves. 
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The  viscera  of  the  abdomen  are  the  digestive  and  uri- 
nary organs;  the  former  we  shall  examine  first;  they  may 
be  divided  into  the  membranous  and  glandular.  The 
membranous  viscera  are  the  stomach  and  intestinal  tube ; 
the  latter  is  divided  into  the  small  and  large  intestine ;  the 
small  intestine  is  subdivided  into  the  duodenum,  jejunum, 
andileum;  the  large  intestine  into  the  caecum,  colon,  and 
rectum.  The  glandular  viscera  are  the  liver,  spleen,  and 
pancreas.  We  shall  consider  the  membranous  viscera 
first,  and  commence  with  the  description  of  the  stomach , 
which  is  the  most  important  part  of  the  digestive  appa- 
ratus, the  principal  change  in  the  food  being  accomplished 
in  this  organ. 

The  stomach  is  placed  between  the  oesophagus  and  the 
duodenum,  and  communicates  withboth;  it  is  situated  in 
the  left  hypochondriac  and  epigastric  regions,  and  a  small 
portion  of  it  extends  into  the  right  hypochondriuni :  from 
the  left  side  it  passes  across  the  epigastric  region,  ob- 
liquely downwards  and  forwards,  and  near  its  right  or 
pyloric  extremity  it  bends  a  little  upwards  and  backwards. 
The  stomach  is  connected  to  the  diaphragm  by  the  oeso- 
phagus and  by  the  peritonaeum;  to  the  spleen  by  the  sple- 
nic omentum ;  to  the  liver  by  the  lesser  omentum,  and  to 
the  arch  of  the  colon  by  the  great  omentum.  If  the  sto- 
mach be  moderately  distended  with  air  or  fluid,  its  form 
and  connexions  can  be  better  understood ;  it  will  then  ap  - 
pear  somewhat  of  a  conical  figure,  the  base  to  the  -left 
side,  the  apex  to  the  right,  the  intermediate  part  being 
somewhat  curved;  it  will  present  two  extremities,  the  left 
andright;  twoorifices,  the  cardiac  and  pyloric ;  two  sur- 
faces, an  anterior  or  superior,  aposterior  or  inferior;  and 
two  curvatures  or  edges,  the  lesser  or  concave,  thegreater 
or  convex.  The  left  or  splenic  extremity  is  very  large, 
swells  into  the  left  hypochondriuni  beneath  the  ribs,  so 
as  nearly  to  conceal  the  spleen  ;  the  right  or  pyloric  ex- 
tremity is  much  smaller,  is  cylindrical  and  slightly  con- 
voluted like  an  intestine ;  it  lies  anterior  and  inferior  to 
the  left  or  splenic  end,  and  extends  to  the  fundus  of  the 
gall  bladder  or  to  the  edge  of  the  lobulus  quadratus  of  the 
liver;  it  sometimes  descends  into  the  umbilical  region. 
The  cardiac  orifice  is  the  highest  point  of  the  stomach; 
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curvature,  about  three  inches  distant  from  the  former;  it 
is  surrounded  by  vessels  and  nerves.  Thepyloric  orifice 
is  between  the  stomach  and  the  duodenum;  it  lies  to  the 
right  side  of  the  spine;  it  is,  in  general,  in  contact  with 
the  liver  and  gallbladder,  and  anterior  to  thepancreas;  it 
lies  inferior,  anterior,  and  to  the  right  side  of  the  cardiac 
orifice ;  it  has  a  peculiar  firm,  hard  feel.  The  anterior 
surface  looks  upwards  and  forwards,  and  is  in  contact 
with  the  diaphragm,  the  ribs,  and  the  leftlobe  of  the  liver. 
The  posterior  surf  ace  looks  backwards  and  downwards, 
and  rests  on  the  meso-colon.  The  lesser,  or  concave  edge 
of  the  stomach, looks  backwards  and  upwards  towards  the 
spine  and  lobulus  spigelii  of  the  liver;  this  edge,  near  the 
pylorus,  is  convex,  the  great  edge  being  concave  opposite 
to  this ;  the  lesser  omentum  is  attached  to  it,  and  the  co- 
ronary vessels  run  along  it.  The  great  or  convex  edge 
looks  forwards  and  downwards  towards  the  colon ;  to  it 
the  great  omentum  and  the  epiploic  vessels  are  attached : 
in  the  empty  or  contracted  state  of  the  stomach,  these 
edges  are  thin  and  directed  almost  vertically,  but  when 
the  stomachis  distended,  they  become  enlarged  andround, 
and  continuous  with  the  surfaces.  The  stomach  is  com- 
posed of  three  tunics,  a  serous,  a  muscular,  and  a  mu- 
cous; these  are  connected  to  each  other  by  two  laminae  of 
cellular  membrane  ;  the  serous  or  peritoneal  coat  is  de- 
rived, as  was  before  explained,  from  the  laminae  of  the 
lesser  omentum,  separating  at  the  lesser  curvature,  ex- 
panding over  its  surfaces,  and  uniting  along  the  convex 
edge,  to  form  the  great  omentum  :  the  serous  coat  is 
loosely  united  to  the  edges,  but  almost  inseparably  so  to 
the  middle  of  each  surface  and  to  thepyloric  extremity ; 
a  layer  of  very  fine  cellular  tissue  connects  this  to  the 
following  tunic,  the  muscular;  this  consists  of  fibres, 
which  run  in  three  different  directions;  the  1st  or  super- 
ficial are  longitudinal ;  they  are  continued  from  the  oeso- 
phagus, and  are  very  strong  along  the  curvatures,  parti- 
cularly on  the  lesser ;  the  middle  layer  of  fibres  run  cir- 
cularly ;  they  commence  at  the  left  extremity,  or  cul  de 
sac,  and  are  arranged  in  nearly  parallel  rings ;  they  are 
very  strong  about  the  centre,  where  they  often  cause  a  con- 
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stricted  appearance  around  the  stomach,  as  if  dividing  it 
into  two  portions  ;  the  circular  fibres  again  increase  in 
thickness  as  they  approach  the  pylorus :  these  fibres  do 
not  form  perfect  circles ;  the  extremities  of  each  fasci- 
culus turn  obliquely  to  one  side ;  the  third  set  of  fibres 
take  a  very  irregular  or  oblique  direction  ;  they  are  most 
distinct  on  the  great  end,  or  cul  de  sac,  and  appear  as  a 
continuation  of  the  circular  fibres  of  the  oesophagus. 
Beneath  the  muscular  tunic  is  the  second  lamina  of  cel- 
lular tissue,  which  contains  the  minute  divisions  of  the 
nerves  and  vessels  of  the  stomach,  and  has  been,  by 
some,  called  the  nervous  coat  of  the  stomach.  The  in- 
ternal, or  mucous  or  villous  coat  is  very  soft,  and  of  a 
pale  red  or  rose  colour,  sometimes  interspersed  with  such 
very  vascular  patches  as  might  lead  the  inexperienced 
to  mistake  them  for  the  effects  of  inflammation:  in  order 
to  examine  this  tunic  of  the  stomach,  this  organ  should 
be  removed  from  the  subject,  everted  and  washed.  This 
membrane  will  be  found  covered  with  a  viscid  fluid,  and 
thrown  into  numerous  rugse,  and  will  appear  very  different 
from  that  lining  the  oesophagus ;  at  the  pylorus  it  forms 
a  circular  fold,  which  is  thin  and  floating;  external  to 
this  is  a  circular  fasciculus  of  muscular  fibres,  which  have 
a  peculiar  dense  feel :  this  fold  of  mucous  membrane  nar- 
rows the  opening  into  the  duodenum,  and  when  assisted 
by  the  surrounding  muscular  fibres,  can  perfectly  inter- 
cept the  passage  from  the  stomach  into  the  intestine ;  in 
the  cellular  tunic,  external  to  this  membrane,  particularly 
along  the  curvatures,  are  many  small  mucous  glands, 
which  open  on  the  mucous  surface ;  these  are  \heglan- 
dulceBrunnerii :  the  mucous  coat  of  the  stomach  secretes 
the  fluid  called  the  gastric  juice,  which  is  generally  be- 
lieved to  have  the  remarkable  properties  of  being  power- 
fully solvent  and  anti-putrescent.  In  the  stomach  the 
food  undergoes  the  first  important  change  in  digestion, 
being  here  converted  into  a  soft  homogeneous  pulpy  mass , 
called  chyme. 

The  duodenum  is  the  next  portion  of  the  alimentary 
canal ;  this  is  the  first  and  shortest  division  of  the  small 
intestines ;  it  extends  from  the  pylorus  to  the  root  of  the 
mesentery,  where  the  jejunum  commences;  it  lies  partly 
in  the  right  hypochondriac,  and  partly  in  the  right  lum- 
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bar  and  in  the  umbilical  regions ;  it  takes  a  semicircular 
course  around  the  head  of  the  pancreas :  this  course  may 
be  divided  into  three  parts:  the  1st,  or  superior  trans- 
verse ;  the  2d,  or  perpendicular,  and  the  3d,  or  inferior 
transverse.  The  superior  transverse  portion  ascends 
from  the  pylorus  obliquely  backwards  and  to  the  right 
side,  beneath  the  edge  of  the  liver,  so  as  to  touch  the  gall 
bladder;  here  the  intestine  makes  a  sudden  turn,  the 
superior  angle,  andthe  middle  or  perpendicular  portion 
of  it  commences ;  this  descends  in  front  of  the  right  kid- 
ney, as  low  as  the  third  lumbar  vertebra,  where  it  makes 
a  second  turn  (the  inferior  angle)  from  which  the  inferior 
transverse  portion  extends  obliquely  upwards,  andto  the 
left  side,  and  at  the  first  lumbar  vertebra  ends  in  the 
jejunum.  The  duodenum  differs  from  the  remainder  of 
the  small  intestine,  in  being  fixed  in  its  situation,  and  be- 
ing only  partially  covered  by  the  peritonaeum  and  being 
of  much  larger  caliber,  particularly  near  the  inferior  an- 
gle :  its  muscular  coat  is  very  strong,  and  the  valvulae  con- 
niventes  very  numerous.  The  superior  transverse  portion 
is  more  contracted  than  any  other  part  of  it;  it  is  covered 
on  both  surfaces  by  peritonaeum  like  the  stomach,  and  is, 
therefore,  more  moveablethan  the  rest  of  the  intestine 
The  perpendicular  portion  is  concealed  by  the  omentuin, 
and  by  the  colon,  and  is  covered  by  the  ascending  layer 
of  the  meso-colon ;  this  portion  lies  on  the  right  kidney, 
and  on  the  vena  cava,  and  has  no  peritonaeum  posterior 
to  it;  it  is  therefore  fixed,  and  dilatable;  the  biliary 
and  pancreatic  ducts  perforate  the  inner  side,  of  this 
division  of  the  duodenum  :  these  pass  through  its  coats 
very  obliquely,  and  open  into  the  intestine,  sometimes 
distinctly,  and  at  other  times  conjointly,  on  a  small 
papilla,  opposite  the  inferior  angle.  The  inferior  trans- 
verse part  of  the  duodenum  passes  across  the  aorta  and 
the  right  renal  vessels  ;  like  the  middle  portion  it  is 
only  particularly  covered  by  the  peritonaeum ,  beingplaced 
between  the  layers  of  the  meso-colon ;  its  lower  border 
may  be  seen  without  dissection,  projecting  through  the 
inferior  layer  of  the  meso-colon;  the  superior  mesenteric 
vessels  pass  in  front  of  the  termination  of  this  part  of  the 
duodenum,  and  appear  to  compress  it  against  the  aorta, 
so  as  to  retard  the  passage  of  its  contents  into  the  jeju- 
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num.  In  the  duodenum,  the  chyme  is  mixed  with  the 
biliary  and  pancreatic  fluids,  and  a  separation  takes  place 
between  the  chyle  and  the  excrementitious  part  of  the 
food. 

The  Jejunum  and  ileum  intestines  are  covered  by  the 
omentum  :  if  we  raise  this  process  and  the  arch  of  the 
colon,  and  place  them  on  the  edge  of  the  thorax,  the  con- 
volutions of  these  intestines  willbeseen  in  the  umbilical, 
hypogastric,  and  iliac  regions ;  convex  anteriorly,  concave 
posteriorly,  and  attached  to  the  mesentery ;  the  jejunum 
commences  in  the  left  lumbar,  and  the  ileum  ends  in  the 
right  iliac  region.  There  is  no  exact  division  between 
these  two  intestines ;  the  upper  two-fifths  are  named 
the  jejunum,  and  are  placed  higher  in  the  abdomen  than 
the  ileum,  which  is  the  name  given  to  the  three  remain- 
ing fifths.  The  jejunum  is  redder,  feels  thicker,  and  is 
larger  than  the  ileum,  which  is  pale  and  thin  :  these  dif- 
ferences are  striking,  when  we  compare  the  commence- 
ment of  the  jejunum  with  the  terminating  portion  of  the 
ileum  ;  in  the  intermediate  space,  however,  they  are  gra- 
dually lost;  the  greater  vascularity  and  number  of  valvulae 
conniventes  in  the  jejunum  than  in  the  ileum  account 
for  the  differences  in  these  portions  of  the  alimentary 
tube. 

The  large  intestine  forms  about  one  fifth  of  the  intes- 
tinal canal,  and  is  subdivided  into  the  caecum,  colon,  and 
rectum  ;  the  large  intestine  differs  from  the  small,  not 
merely  in  size,  but  in  having  a  peculiar  cellular  and  sac- 
culated  appearance,  particularly  when  distended  ;  small 
processes  also  (the  appendices  epiploicae)are  attached  along 
its  whole  course:  three  strong  muscular  bands  running  in 
a  longitudinal  direction,  may  also  be  observed  chiefly  in 
the  caecum  and  colon  ;  these  appear  to  pucker  the  large 
intestine,  so  as  to  give  it  the  cellular  structure  before 
mentioned :  the  large  intestines  are  paler  than  the  small, 
and  much  thinner,  having  but  few  valvulse  conniventes. 

The  ccecum,  or  caput  coli,  is  situated  in  the  right  iliac 
fossa,  in  which  region  it  is  fixed  by  the  peritonaeum, 
which  in  general  covers  it  only  anteriorly  and  laterally,  the 
cellular  membrane  connecting  it  posteriorly  to  the  iliac 
and  psoas  muscles  ;  in  some,  however,  the  peritonaeum 
covers  the  caecum  all  round,  and  connects  it  to  the  iliac 
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fossa  loosely  by  a  process,  named  the  meso-csecum  ;  the 
caecum  is  covered  anteriorly  by  the  abdominal  muscles, 
and  sometimes  by  the  convolutions  of  the  ileum ;  it 
lies  beneath  the  right  kidney,  and  is  continuous  with 
the  ileum  and  the  colon  :  the  caecum  is  somewhat  trian- 
gular, the  apex  below,  the  base  above  at  the  colon : 
on  its  external  surface  are  three  irregular  protuber- 
ances, one  anteriorly,  and  two  posteriorly ;  from  the 
lower  and  posterior  part  of  the  caecum  a  small  process, 
named  appendix  vermiformis,  about  the  size  of  a  goose 
quill,  hangs  into  the  pelvis  ;  it  is  attached  to  and  com- 
municates with  the  caecum  just  below  the  ileum ;  a  sort 
of  mesentery  connects  it  in  its  situation  :  its  use  is  not 
ascertained.  The  ileum  joins  the  left  or  inner  side  of 
the  caecum  at  a  very  acute  angle  ;  it  appears  to  perfo- 
rate the  caecum,  the  peritonaeum  and  external  muscu- 
lar fibres  of  the  ileum  being  continued  into  the  corres- 
ponding parietes  of  the  caecum,  while  the  circular  fibres 
and  mucous  coat  of  the  ileum  protrude  into  the  caecum, 
as  may  be  seen  by  opening  the  latter  in  a  perpendicular 
direction,  on  the  opposite,  that  is,  on  the  right  side,  and 
washing  out  its  contents  ;  we  then  perceive  the  open- 
ing of  the  ileum,  narrow,  like  a  transverse  slit,  looking 
obliquely  downwards  and  outwards,  towards  the  right 
ileum,  and  protected  by  two  semilunar  folds  of  mucous 
membrane,  which  enclose  a  few  muscular  fibres.  The 
inferior  fold,  or  ilio-ccecal valve,  is  the  larger,  is  placed 
somewhat  vertical,  and  secures  the  ileum  against  any 
matter  re-entering  it  from  the  caecum,  the  superior 
fold,  or  ilio-colic  valve  is  smaller,  and  placed  rather  ho- 
rizontal ;  it  secures  the  ileum  against  regurgitation  from 
the  colon ;  these  semilunar  folds  are  united  to  each 
other  at  their  extremities,  (commissures}  and  from  each 
commissure  a  prominent  fold  is  continued  round  on  the 
inner  side  of  the  caecum  :  these  folds  are  called  the  frae- 
naor  retinacula  of  these  valves,  inconsequence  of  which, 
and  of  the  commissures,  the  distension  of  the  caecum 
closes  the  ilio-caecal  foramen ;  the  caecum  is  provided 
with  the  same  longitudinal  bands  as  the  colon ;  it  has 
no  valvulae  conniventes.  The  colon  extends  from  the 
caecum  to  the  rectum ;  it  is  divided  into  four  portions, 
the  right  or  ascending,  the  middle  or  transverse  arch, 
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the  left  or  descending,  and  the  sigmoid  flexure ;  there 
is,  however,  no  mark  of  distinction  whatever  between 
these  different  divisions. 

The  ascending  colon  extends  from  the  caecum  to  the 
inferior  surface  of  the  right  lobe  of  the  liver,  which  it 
marks  with  a  superficial  depression  ;  this  portion  of  the 
colon  is  concave  anteriorly,  and  covered  by  the  perito- 
naeum and  by  the  abdominal  muscles  ;  it  lies  on  the  right 
kidney  ;  the  duodenum  is  connected  to  it  internally;  the 
superior  extremity  is  generally  tinged  with  bile  from  be- 
ing in  contact  with  the  gall  bladder. 

The  transverse  arch  of  the  colon  extends  tortuously 
from  the  right  hypocrondrium,  across  the  inferior  part 
of  the  epigastric  or  the  umbilical  region  into  the  left 
hypochondrium  :  it  is  covered  by  the  abdominal  mus- 
cles, and  lies  anterior  to  the  small  intestines  :  on  the 
right  side  it  is  connected  to  the  liver,  in  the  middle  to 
the  stomach  and  to  the  great  omentum ;  and  its  left 
extremity,  which  is  superior  and  posterior  to  the  right, 
is  attached  to  the  spleen  by  peritonaeum  ;  the  appendices 
epiploicae  are  very  numerous  on  this  part  of  the  colon. 
The  left  or  descending  colon  extends  from  the  spleen 
to  the  left  iliac  region  ;  it  is  longer  than  the  right  co- 
lon ;  it  is  connected  to  the  left  kidney  and  psoas  muscle 
by  the  peritonaeum  and  cellular  membrane. 

The  sigmoid  flexure  is  connected  so  loosely  in  the 
iliac  fossa,  that  a  great  portion  of  it  often  lies  in  the  pel- 
vis :  this  part  of  the  colon  is  partially  covered  by  the 
small  intestines,  and  is  connected  to  the  psoas  and  iliac 
muscles,  to  the  ureter  and  spermatic  vessels. 

The  rectum  extends  from  the  sigmoid  flexure  of  the 
colon  to  the  anus  ;  it  commences  opposite  the  left  ilio- 
sacral  articulation,  and  descends  obliquely  towards  the 
middle  line  as  far  as  the  lower  end  of  the  sacrum ;  it 
then  bends  forwards  towards  the  perinaeum,  and  lastly 
turning  downwards,  it  ends  at  the  anus.  The  rectum  is 
connected  posteriorly  to  the  sacrum  and  coccyx  by  the 
meso-rectum  superiorly,  and  by  vessels  and  nerves  in- 
feriorly :  anteriorly  the  rectum  is  connected  to  the  pe- 
ritonaeum above  and  below,  in  the  male  subject,  to  the 
inferior  fundus  of  the  bladder,  the  vesiculae  seminales, 
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and  the  prostate  gland ;  in  the  female  to  the  uterus 
and  vagina  :  along  the  sides  of  the  rectum  is  a  consider- 
able quantity  of  cellular  tissue,  and  several  vessels,  par- 
ticularly, tortuous  veins  ;  inferiorly  the  levatores  ani 
muscles  cover  the  sides  of  this  intestine,  and  its  lower 
extremity  is  surrounded  by  the  orbicular  and  cutaneous 
sphincters.  The  rectum  is  separated  from  the  bladder 
in  the  male,  and  from  the  uterus  in  the  female  by  the 
cul  de  sac  of  the  peritonoeum,  which  may  or  may  not 
contain  some  of  the  small  intestines  according  to  the 
state  of  the  pelvic  viscera :  the  rectum,  therefore,  is 
only  partially  covered  by  peritonaeum ;  in  the  superior 
third  this  membrane  covers  the  intestine  all  around, 
forming  the  meso-rectum  behind  it ;  in  the  middle  third 
the  peritonaeum  is  only  connected  to  the  forepart,  and 
somewhat  to  its  sides  ;  and  its  inferior  third  is  wholly 
unattached  to  this  membrane.  The  rectum  is  not  saccu- 
lated  like  the  colon  ;  it  is  found  in  general  much  dilated 
about  an  inch  above  the  anus. 

In  order  to  examine  the  structure  of  the  intestinal  ca- 
nal, let  the  student  remove  the  following  portions  of 
intestine,  including  each  part  between  ligatures,  having 
first  distended  them  with  air ;  a  portion  of  duodenum, 
of  jejunum  near  its  commencement,  of  ileum  near  its 
termination,  of  the  arch  of  the  colon,  and  of  the  upper 
part  of  the  rectum ; — 1st,  the  duodenum  possesses  three 
coats  connected  to  each  other  by  cellular  membrane  ; 
the  peritonaeal  or  serous,  the  muscular  and  the  mucous  ; 
the  first  has  been  already  mentioned  as  giving  but  a  par- 
tial covering  to  this  intestine ;  the  muscular  coat  of  the 
duodenum  is  formed  of  strong  red  fibres,  which  take  a 
circular  direction;  there  are  very  few  longitudinal  fibres 
to  be  observed  along  it,  except  on  the  superior  trans- 
verse portion ;  lay  open  a  part  of  this  intestine,  and 
the  internal  mucous  coat  will  be  found  like  that  of 
the  stomach,  thrown  into  soft  folds  which  lie  nearly 
parallel  to  each  other  in  a  circular  direction ;  these  are 
named  valvulae  conniventes.  2d,  The  jejunum  and 
ileum  also  possess  three  tunics  and  intermediate  cellular 
tissue ;  the  serous  or  peritonaeal  coat  almost  perfectly 
surrounds  it,  except  the  small  triangular  space  along 
the  concave  side  where  the  vessels  and  nerves  divide, 


159 

and  which  space  admits  of  the  more  easy  distension  of 
the  intestine ;  the  muscular  coat  is  not  so  strong  as  on 
the  duodenum,  but  more  evidently  consists  of  two  sets 
of  fibres  :  the  longitudinal  are  the  most  superficial,  they 
are  very  pale  and  indistinct,  except  along  the  anterior  or 
convex  side  of  the  intestine  ;  the  circular  fibres  lie  be- 
neath these ;  they  are  more  distinct,  but  also  very  pale  : 
no  fibre  passes  perfectly  round  the  tube.  The  mucous 
coat  is  paler  than  in  the  stomach,  and  is  thrown  into 
numerous  folds,  particularly  in  the  jejunum ;  these 
folds  are  smaller  and  less  numerous  in  the  ileum  :  the 
muscular  coat  in  the  latter  intestine  also  is  paler  and 
weaker  than  in  the  former.  The  folds  of  mucous  mem- 
brane, called  valvulse  conniventes,  are  larger  in  the  je- 
junum than  in  the  duodenum  or  ileum  ;  in  the  first  they 
will  be  found  to  be  a  quarter  of  an  inch  deep  in  some 
situations  ;  in  others,  however,  much  less  ;  they  form 
arches  which  encircle  about  three-fourths  of  the  intes- 
tine, and  end,  some  in  a  point,  others  are  forked  or  pass 
off  obliquely  into  adjacent  folds  :  these  valves  are  of 
use  in  delaying  the  food  in  its  passage  along  the  canal, 
thus  affording  to  the  absorbents  a  better  opportunity  to 
imbibe  all  the  nutritious  matter  or  the  chyle  it  may  con- 
tain ;  in  proportion  also  as  the  intestine  becomes  dis- 
tended, these  valves  become  more  tense,  and  project 
into  the  canal,  so  as  to  separate  the  food  into  smaller 
portions,  and  thus  expose  the  entire  mass  to  the  action 
of  the  absorbents  :  on  each  of  these  valves  are  a  number 
of  small  conical  projections  called  mill :  when  these  are 
examined  through  a  magnifying  glass,  small  pores  are 
observable  ;  these  are  the  mouths  of  the  lacteal  or  ab- 
sorbent vessels.  Very  small  mucous  glands  are  attached 
to  the  external  surface  of  the  mucous  membrane  of  the 
intestines  throughout  its  whole  length  :  larger  glands 
may  be  noticed  in  different  situations,  some  scattered 
singly,  others  collected  into  clusters ;  the  former,  or 
theglandulaesolitariae,  orBrunneri,  are  most  distinct  in 
the  duodenum ;  the  latter,  or  thegraudulae  aggregatae  or 
Peyeri,  are  most  obvious  in  the  ileum,  particularly  near 
its  termination.  3d,  The  large  intestine  in  some  situa- 
tions, as  has  been  already  observed,  is  but  partially  co- 
vered by  peritonaeum  ;  this  membrane  is  more  loosely 
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connected  to  the  transverse  arch  of  the  colon  than  it  is 
to  the  small  intestine,  and  is  unattached  along  two  tri- 
angular spaces,  one  along  the  concave  border  between 
the  laminae  of  the  meso-colon,  the  other  along  the  con- 
vex, between  the  layers  of  the  great  omentum ;  this  cir- 
cumstance favors  the  distension  of  the  colon.  The 
muscular  coat  of  the  large  intestine  also  consists  of 
longitudinal  and  circular  fibres  ;  the  former,  however, 
are  collected  into  three  fasciculi,  all  of  which  commence 
at  the  vermiform  process,  and  pass  along  the  caecum 
and  colon  to  the  rectum ;  on  this  intestine  the  fibres 
separate,  increase  in  thickness  and  number,  and  form  a 
more  perfect  tunic ;  near  the  anus  these  fibres  are  con- 
founded with  those  of  the  levator  ani  muscle  of  each 
side.  The  internal  or  mucous  coat  of  the  large  intes- 
tine is  pale,  and  forms  but  few  and  imperfect  folds  ;  in 
the  rectum  it  becomes  more  vascular  and  villous,  and 
presents  several  longitudinal  folds,  as  also  three  or  four 
very  remarkable,  in  a  horizontal  direction.  As  the  food 
is  propelled  along  the  intestinal  canal,  the  chyle  is  ab- 
sorbed by  the  numerous  lacteal  vessels  to  which  it  be- 
comes exposed  ;  it  is  also  mixed  with  a  quantity  of  fluid 
fsuccus  intestmalisj  secreted  by  the  mucous  glands, 
and  by  vessels  of  the  mucous  membrane ;  in  the  large 
intestine  the  food  first  presents  the  faeculent properties, 
and  in  its  passage  along  this  part  of  the  canal,  the  ab- 
sorbent vessels  continue  to  take  up  any  chyle  that  may 
have  escaped  the  preceding,  as  well  as  to  absorb  the 
watery  parts  of  the  food. 

The  glandular  viscera  of  the  abdomen  which  are  sub- 
servient to  the  process  of  digestion  are  theLiver,  Spleen, 
and  Pancreas, 

The  Liver  is  the  largest  secreting  gland  in  the  body ; 
it  fills  the  right  hypochondrium,  extends  through  the 
anterior  part  of  the  epigastric  region  into  the  left  hy- 
pochondrium as  far  as  the  cardiac  orifice  of  the  sto- 
mach, beyond  which,  however,  it  frequently  extends, 
even  to  the  spleen;  it  is  situated  below  the  diaphragm, 
and  above  the  right  kidney,  the  stomach,  duodenum 
and  lesser  omentum  ;  it  is  supported  in  this  situation 
by  several  folds  of  peritonaeum,  termed  ligaments  of 
the  liver,  viz.  the  falciform,  round,  right,  left  and  coro- 
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nary ;  these  connect  it  to  the  diaphragm  and  abdominal 
muscles,  and  the  lesser  omentum  attaches  it  to  the  sto- 
mach and  duodenum. 

The  suspensory  or falciform  ligament  is  a  fold  of  pe- 
ritonaeum attached  anteriorly  by  its  convex  border  to  the 
lineaalba,  to  the  rectus  muscle  of  theright  side,  and  to 
the  diaphragm  ;  it  passes  obliquely  backwards,  and  to 
the  right  side,  and  is  attached  by  its  posterior  or  con- 
cave edge  to  the  upper  or  convex  surface  of  the  liver, 
on  which  its  laminae  separate,  and  expand  over  each 
side  of  this  organ  ;  enclosed  in  the  inferior  edge  of  this 
fold  is  the  obliterated  umbilical  vein,  which  substance  in 
the  adult  is  named  the  ligamentum  teres :  this,  which  is 
enumerated  as  the  second  ligament  of  the  liver,  ascends 
from  the  umbilicus,  obliquely  backwards,  and  to  the 
right  side,  and  is  inserted  into  a  notch  in  the  thin  or 
anterior  edge  of  the  liver,  which  notch  is  the  com- 
mencement of  the  umbilical  or  horizontal  fissure  of  the 
liver.  Theright  and  left  lateral  ligaments  are  triangu- 
lar folds,  connecting  the  right  and  left  lobes  of  the  liver 
to  the  diaphragm:  the  left  lateral  ligament  lies  anterior 
to  the  cardiac  orifice  of  the  stomach ;  the  right  lateral 
ligament  is  directly  above  the  right  kidney.  The  coro- 
nary ligament  is  situated  at  the  upper  extremity  of  the 
falciform  process,  and  consists  of  two  laminae  of  peri- 
tonaeum, which  separate  from  each  other,  and  connect 
the  superior  thick  edge  of  the  liver  to  the  diaphragm ; 
between  the  laminae  of  this  process  the  liver  is  deprived 
of  a  serous  covering,  and  is  in  contact  with  the 
diaphragm ;  this  space  lies  anterior  to  the  inferior  vena 
cava.  The  liver  is  of  an  irregular  form  ;  it  is  longer 
transversely  than  from  before  backwards  :  its  posterior 
edge  is  very  thick,  and  in  contact  with  the  diaphragm ; 
its  anterior  edge  is  thin,  convex,  and  on  a  level  with 
the  edge  of  the  right  hypocondrium,  and  with  the 
lower  part  of  the  epigastric  region  ;  two  notches  may 
be  observed  in  this  edge ;  one  below  the  falciform 
ligament,  into  which  the  round  ligament  or  obliterated 
umbilical  vein  enters ;  the  other  corresponds  to  the  gall 
bladder. 

The  superior  or  anterior  surface  is  smooth  and  con- 
vex,  and  divided  by  the  suspensory  ligamant  into  a 
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right  and  left  portion,  and  is  contiguous  with  the 
diaphragm.  The  inferior  surface  is  very  irregular, 
marked  by  several  projections  and  depressions  ;  the  for- 
mer are  called  lobes,  and  are  five  in  number,  viz.  first, 
the  great  or  riff  hi  lobe  ;  second,  the  left,  separated  from 
the  former  by  the  horizontal  fissure ;  third,  the  spige- 
lian  or  middle  lobe ;  this  is  situated  behind  the  lesser 
omentum  and  above  and  behind  the  transverse  fissure, 
and  between  the  oesophagus  and  the  cava  ;  it  is  con- 
nected to  the  right  lobe  by  two  roots  ;  one  is  thin  and 
placed  vertically  between  the  fissure  for  the  vena  cava 
and  that  for  the  ductus  venosus  :  the  other  is  thick  and 
placed  transversely,  and  is  called  lobulus  caudatus,  or 
the  fourth  lobe  of  the  liver  ;  the  lobulus  caudatus  is 
immediately  behind  the  transverse  fissure,  and  extends 
from  the  spigelian,  along  the  right  lobe  between  the 
depressions  marked  by  the  colon  and  right  kidney. 
Fifth,  the  lobulus  qudratus  or  anonymus,  is  at  the  an- 
terior part  of  the  right  lobe,  in  front  of  the  transverse 
fissure,  and  between  the  gall  bladder  and  horizontal  fis- 
sure. The  principal  depressions  or  fissures  on  the  in- 
ferior surface  of  the  liver  are  the  following :  first,  the 
transverse  fissure,  which  is  situated  between  the  lobulus 
quadratus  and  caudatus,  and  extends  from  the  horizon- 
tal fissure  transversely  to  the  right ;  the  vessels  and 
nerves  of  the  liver  enter  the  gland  in  this  fissure ;  se- 
cond, the  horizontal  fissure  extends  from  the  notch  in 
the  anterior  edge  of  the  liver,  backwards  and  upwards 
between  the  right  and  left  lobes  ;  the  anterior  part  of 
this  fissure  contains  the  obliterated  umbilical  vein,  the 
posterior  part  the  obliterated  ductus  venosus  ;  third, 
the  fissure  for  the  venacava  is  between  the  lobulus  spi- 
gelii  and  the  right  lobe ;  this,  as  the  anterior  part  of 
the  horizontal  fissure,  is  frequently  like  a  foramen  in 
the  liver,  being  surrounded  by  the  substance  of  the 
gland  :  fifth,  the  depression  for  the  (/all  bladder  is  on 
the  inferior  surface  of  the  right  lobe,  and  to  the  right 
side  of  the  lobulus  quadratus  ;  the  substance  of  the 
liver  is  sometimes  deficient  over  this  bag  ;  sixth  and 
•seventh,  superficial  depressions  on  the  under  surface  of 
the  right  lobe  ;  the  anterior  corresponds  to  the  colon, 
the  posterior  to  the  riyht  ldd:n>y  and  its  capsule  ;  these 
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depressions  are  indistictly  marked  in  some  subjects  ; 
they  are  separated  from  each  other  by  the  extremity  of 
the  lobulus  caudatus  ;  eighth,  a  superficial  depression 
on  the  under  surface  of  the  left  lobe,  corresponding  to 
the  anterior  surface  of  the  stomach ;  ninth,  a  broad 
notch  in  the  posterior  edge  of  the  liver,  corresponding 
to  the  spine  and  to  the  right  crus  of  the  diaphragm ; 
the  venae  cavae  hepaticae  leave  the  liver  in  this  situation. 
The  liver  is  of  a  peculiar  brown  colour,  interspersed 
with  yellow :  in  some  subjects  it  is  much  darker  than 
in  others  :  in  the  very  young  it  is  red  and  soft,  and  in 
the  old  it  is  generally  pale  and  yellow,  and  often  hard 
and  brittle  ;  it  has  two  coats,  a  serous  and  fibrous ;  the 
serous,  or  peritonaeal  tunic  covers  the  whole  surface  of 
the  liver,  except  in  those  situations  where  the  vessels, 
either  open  or  obliterated,  are  situated,  and  between 
the  laminae  of  the  coronary  ligament,  also  in  the  de- 
pression, in  which  the  gall  bladder  is  lodged.  The  2d, 
or  fibrous  coat,  is  the  immediate  capsule  to  the  gland  ; 
it  is  thin,  little  more  than  condensed  cellular  mem- 
brane ;  it  is  most  distinct  and  strong  where  the  serous 
coat  is  deficient ;  it  covers  the  whole  surface  of  the 
liver,  and  adheres  to  it  by  innumerable  shreds  or  pro- 
cesses, which  pass  into  its  substance;  it  also  accompa- 
nies those  vessels  of  the  liver  which  enter  or  leave  the 
transverse  fissure,  and  forms  a  capsule  or  sheath  around 
their  ramifications  throughout  the  entire  organ ;  this 
sheath  receives  the  name  of  the  capsule  of  Glisson  ;  it 
surrounds  the  vessels  very  loosely,  and  also  encloses 
loose  cellular  tissue ;  hence  it  is,  that  if  these  vessels  be 
divided  by  a  perpendicular  incision  through  the  liver, 
they  will  be  found  to  collapse  and  recede ;  whereas,  if 
the  ven ee  cavse  hepaticae,  which  run  from  the  thin  to- 
wards the  thick  edge  of  the  liver,  be  divided  by  a  trans- 
verse incision  through  the  liver,  they  will  not  recede  or 
collapse,  but  remain  perfectly  open,  in  consequence  of 
the  absence  of  this  sheath,  and  of  their  close  adhesion 
to  the  substance  of  the  liver.  The  structure  of  the  liver 
consists  of  numerous  small  granulations  of  a  brown  and 
yellow  colour,  connected  together  by  the  branches  of 
the  hepatic  arteries,  veins,  and  ducts  ;  these  grains  are 
called  acini  of  the  liver,  in  each  of  them  a  branch  of 
the  hepatic  artery  and  vena  porta  terminate,  and  out  of 
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each  proceeds  a  branch  of  the  hepatic  veins  and  ducts. 
Through  the  liver,  therefore,/"^?*  sets  of  vessels  ramify, 
in  addition  to  numerous  lymphatics,  viz.  the  branches 
of  the  hepatic  arteries,  venae   portarum,  hepatic  ducts 
and  hepatic  veins ;  the  venae  portarum  are  supposed  to 
be  the  vessels  from  which  the  bile  is  secreted :  the  he- 
patic arteries  nourish  the  substance   of  the   liver ;  the 
hepatic  ducts  carry  the  bile  from  this    organ,   and  the 
venae  cavae  hepaticse  return  the  blood  which  has  circu- 
lated through  the  liver,  to  the  inferior  venae  cavae,  just 
as  this  vessel  is  passing  through  the  diaphragm.     The 
vence  cavce  hepaticce,  three  or  four  in  number,  are  seen 
escaping  from  the  liver  at  the  superior  thick  edge,  be- 
hind the  coronary  ligament,  and  immediately  joining 
the  inferior  or  ascending  venae  cavae.     The  three  other 
vessels  of  the  liver  may   be   seen   between  the  layers 
of  the  lesser   omentum,  the  artery   lying  to  the  left 
side,  the  biliary   duct  to    the  right,  the   vena  porta 
behind  and  between   both ;  the  artery    and   vein   de- 
scend obliquely  inwards  towards  the  spine,  behind  the 
pancreas.     The  hepatic  artery  is  abranch  of  the  cceliac 
axis,  and  the  vena  porta  commences  in  front  of  the  last 
dorsal  vertebra  and  behind  the  pancreas.     The  right 
and  left  hepatic  ducts,  on  clearing  the  transverse  fissure, 
unite  and  form  the  hepatic  duct,  which   descends  for 
about  one  inch  and  a  half  along  the  right   side   of  the 
lesser  omentum,  is  then  joined  by  the  cystic  duct,  from 
the  gall-bladder :   the  union  of  these  forms  the  ductus 
communis  choledochus;  this  vessel,  about  three  inches 
long,  descends  vertically  behind  the  pylorus,  the  upper 
part  of  the  duodenum  and  the  pancreas,  and  is  imbedded 
in  the  substance  of  the  latter,  about  the  middle  of  the 
internal  or  concave  side  of  the  middle  division  of  the 
duodenum ;  this  duct  perforates  the  coats  of  this  intes- 
tine in  a  very  oblique  direction,  and  opens  on  a  small 
papilla  internally  opposite  the  lower  angle  of  the  duo- 
denum :  as  the  ductus  choledochus  is  about  to  perforate 
the  duodenum,  it  is  in  general  joined  by  the  duct  from 
the  pancreas. 

The  gall  bladder  is  situated  in  the  right  hypochon- 
drium  in  a  depression  on  the  inferior  surface  of  the  right 
lobe  of  the  liver  :  this  membranous  sac  is  of  apyriform 
figure ;  the  large  extremity  or  fundus  being  directed 
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forwards  and  downwards ;  in  some  persons  it  projects 
below  the  liver  against  the  abdominal  muscles  ;  it  is  ge- 
nerally contiguous  to  the  pylorus  and  to  the  colon ;  the 
smaller  extremity  or  neck  of  the  gall  bladder  is  directed 
upwards,  backwards,  and  inwards,  is  a  little  convoluted, 
and  ends  in  the  cystic  duct,  which  is  about  an  inch  and 
a  half  long;  this  duct  bends  downwards  and  inwards,  and 
joins  the  hepatic  duct  at  an  acute  angle,  the  union  of 
which  form,  as  was  before  mentioned,  the  ductus  cho- 
ledochus.  The  gall  bladder  is  closely  united  to  the 
liver  by  the  peritonaeum,  which  passes  over  it ;  also  by 
cellular  membrane  and  small  blood-vessels ;  it  is  com- 
posed of  a  partial  serous  and  a  perfect  cellular  coat,  and 
is  lined  by  a  mucous  membrane ;  the  latter  has  a  pecu- 
liar honey-comb-like  appearance,  and  in  the  duct  is  dis- 
posed in  a  spiral  lamina.  This  viscus  serves  as  a  reser- 
voir for  the  bile,  when  this  fluid  is  not  required  in  the 
intestinal  canal.  The  bile  is  secreted  in  the  liver,  and 
flows  down  the  hepatic  duct,  and  if  not  required  in  the 
duodenum,  or  if  obstructed  in  the  ductus  choledochus, 
it  passes  into  the  cystic  duct  to  the  gall  bladder,  where 
it  resides  a  longer  or  shorter  time,  during  which  period 
its  watery  part  is  absorbed :  at  the  end  of  some  time, 
when  the  bile  is  required  to  assist  in  digestion,  it  is 
forced  out  of  the  gall  bladder,  and  then  flows  again 
along  the  same  cystic  duct  to  the  ductus  choledochus, 
and  so  to  the  duodenum.  The  bile  is  not  secreted  in 
the  gall  bladder,  nor  can  it  possibly  enter  or  leave  this 
viscus  by  any  other  channel  than  through  the  cystic 
duct. 

The  Spleen  is  situated  in  the  left  hypochondrium,  be- 
tween the  stomach  and  the  ribs,  beneath  the  diaphragm, 
and  above  the  kidney  and  the  colon :  it  is  connected  to 
the  diaphragm  by  the  peritonaeum,  also  to  the  stomach 
and  pancreas  by  vessels  and  by  the  peritonaeum.  The 
spleen  is  somewhat  oval ;  convex  towards  the  ribs,  and 
concave  towards  the  stomach ;  on  the  latter  surface 
there  are  several  holes,  and  about  the  centre  of  it  a  de- 
pression or  fissure  for  the  entrance  and  exit  of  blood- 
vessels ;  all  this  surface,  however,  is  not  concave,  the 
part  anterior  to  the  vessels  only  being  so,  while  the  part 
posterior  to  them  is  convex  ;  the  colour  of  the  spleen  is 
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somewhat  purple  or  livid  ;  it  is  covered  by  peritonaeum, 
and  beneath  this  by  a  fibrous  capsulae,  which  invests  its 
entire  surface,  and  also  passes  into  its  substance  along 
with  the  blood  vessels,  and  assists  in  forming  the  cells 
of  which  this  organ  is  composed ;  these  cells  are  found 
to  contain  a  quantity  of  blood,  partly  coagulated ;  also 
a  number  of  small  grains,  which  may  be  separated  by 
maceration,  but  the  nature  of  which  is  not  well  under- 
stood ;  the  spleen  has  no  excretory  duct.  The  exact  use 
or  function  of  this  viscus  is  not  yet  ascertained ;  some- 
times two  or  more  small  bodies,  of  the  same  colour  and 
structure  as  the  spleen,  are  found  in  its  vicinity,  between 
the  laminae  of  the  omentum. 

The  Pancreas  lies  behind  the  stomach,  and  may  be 
exposed  by  dividing  the  great  omentum  below  the  sto- 
mach, and  raising  the  latter  organ  towards  the  thorax. 
This  conglomerate  gland  is  of  great  length,  about  seven 
inches  long,  and  about  an  inch  and  a  half  broad  ;  it  ex- 
tends from  the  lower  part  of  the  left  hypochondriac  and 
epigastric  regions,  obliquely  downwards  and  forwards 
into  the  umbilical  region,  where  it  is  surrounded  by  the 
duodenum;  it  is  covered  by  the  stomach  and  the  ascend- 
ing layer  of  the  meso-colon  ;  it  lies  anterior  to  the  left 
crus  of  the  diaphragm,  the  vena  porta,  and  the  aorta,  and 
overlaps  the  concave  border  of  the  duodenum,  to  which  it 
adheres  very  closely.  The  splenic  or  left  extremity  (its 
tail}  is  small,  compared  with  the  right,  which  is  broad 
and  flat,  and  is  named  the  head ;  the  anterior  surface 
looks  alittle  upwards,  the  inferior  edge  being  raised  for- 
wards by  the  superior  mesenteric  artery  and  vein,  which 
pass  behind  it ;  a  grove  may  be  remarked  on  the  pos- 
terior and  upper  part  of  the  pancreas  ;  this  contains  the 
splenic  artery  and  vein.  The  pancreatic  duct  may  be 
seen  by  scraping  off  a  little  of  the  posterior  surface  of 
the  gland  about  its  centre.  This  duct  is  remarkably 
white  and  thin  ;  it  commences  in  the  small  extremity  of 
the  gland,  and  extends  to  the  large  end,  receiving  in  its 
course  numerous  branches  on  each  side  :  it  usually  joins 
the  ductus  choledochus  ;  it  sometimes,  however,  opens 
into  the  duodenum  distinctly ;  attached  to  the  head  of  the 
pancreas  there  is  sometimes  a  glandular  mass  of  the 
same  structure  as  the  pancreas,  and  opening  by  a  small 
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vessel  in  the  pancreatic  duct ;  this  is  named  the  lesser 
pancreas.  The  pancreatic  fluid  is  supposed  to  be  of 
use  in  diluting  the  bile,  and  rendering  it  and  the  con- 
tents of  the  duodenum  more  miscible  with  each  other. 
The  structure  of  the  pancreas  is  similar  to  that  of  the 
salivary  glands,  and  is  thence  called  by  some,  the  abdo- 
minal salivary  gland. 


OF  THE   VESSELS    AND    NERVES    OF    THE    ABDOMEN. 

THE  abdominal  aorta  gives  off  three  large  branches 
to  supply  the  organs  of  digestion,  viz.  the  coeliac  axis, 
the  superior  mesenteric  and  inferior  mesenteric  arteries. 
The  coeliac  axis  may  be  seen  by  tearing  through  the  les- 
ser omentum  above  the  lesser  curvature  of  the  stomach, 
to  arise  from  the  forepart  of  the  aorta,  at  the  upper  edge 
of  the  pancreas ;  it  is  about  half  an  inch  long,  and  divides 
into  three  branches,  viz.  the  gastric,  hepatic  and  splenic; 
the  gastric  artery  and  its  branches  run  between  the  la- 
minae of  the  lesser  omentum,  along  the  concave  edge  of 
the  stomach,  and  supply  both  surface  of  this  organ. 
The  hepatic  artery  accompanies  the  vena  porta  and 
the  biliary  duct  to  the  transverse  fissure  of  the  liver, 
first  sending  off  a  small  branch  to  the  pylorus  (pylo- 
rica  superior,)  next  a  large  branch  (gastro-duode- 
nalis,)  which  descends  behind  the  pylorus  and  subdi- 
vides into  two  branches,  the  pancreatico-duodenalis 
and  gastro-epiploica  dextra ;  the  former  supplies  the 
pancreas  and  duodenum ;  the  latter  runs  along  the  con- 
vex edge  of  the  stomach,  between  the  layers  of  the 
great  omentum  ;  the  hepatic  artery  then  divides  into  the 
right  and  left  hepatic  arteries,  which  supply  the  right 
and  left  lobes  of  the  liver ;  the  right  hepatic  is  the 
larger,  and  gives  off  a  small  branch,  arteria  cystica,  to 
the  gall  bladder.  The  splenic  artery  is  the  longest  and 
largest  branch  of  the  cceliac  axis  :  it  passes  along  the 
upper  and  posterior  part  of  the  pancreas,  to  which  it 
gives  many  branches  ;  near  the  spleen  it  sends  off  the 
gastro-epiploica  sinistra,  which  runs  along  the  convex 
edge  of  the  stomach,  between  the  layers  of  the  great 
omentum  ;  the  splenic  artery  then  divides  into  five  or 


168 

six  branches,  which  enter  the  foramina  in  the  concave 
surface  of  the  spleen :  from  these  splenic  branches  five 
or  six  small  arteries,  the  vasa  brevia,  pass  to  the  left  or 
great  end  of  the  stomach.  The  superior  mesenteri  car- 
tery  arises  about  half  an  inch  below  the  coeliac  axis,  be- 
hind the  pancreas  ;  it  descends  in  front  of  the  duode- 
num, enters  the  mesentery,  and  bends  obliquely  towards 
the  right  iliac  fossa ;  from  its  left  or  convex  side  it  sends 
oif  sixteen  or  eighteen  branches,  which  supply  the  jeju- 
num and  the  ileum,  and  from  its  concave  or  right  side 
arise  three  branches,  the  ileo-colica,  colica  dextra,  and 
colica  media ;  these  arteries  supply  the  corresponding 
portions  of  the  colon.  The  inferior  mesenteric  artery 
arises  a  little  above  the  division  of  the  aorta  into  the 
iliac  vessels ;  it  descends  to  the  left  side,  and  divides 
into  three  branches.  1st,  The  colica  sinistra,  which 
supplies  the  left  lumbar  colon,  and  inosculates  with  the 
colica  media ;  2d,  the  sigmoid  artery,  which  supplies 
the  sigmoid  flexure  of  the  colon ;  and  3d,  the  superior 
haemorrhoidal,  which  is  distributed  to  the  rectum. — 
These  arteries  are  accompanied  by  corresponding  veins, 
which  all  unite  to  form  the  vena  porta ;  the  inferior 
mesenteric  vein  accompanies  the  artery  of  that  name  to 
the  aorta,  and  there  joins  the  superior  mesenteric  vein, 
which  is  a  very  considerable  vessel ;  this  common  trunk 
then  ascends  behind  the  pancreas,  and  is  joined  by  a 
very  large  vein  from  the  spleen ;  the  confluence  of  the 
splenic  and  mesenteric  veins  forms  the  commencement 
of  the  vena  porta ;  this  vessel  ascends  obliquely  to  the 
right  side,  surroundedby  nerves  and  cellular  membrane, 
and  enclosed  in  the  lesser  omentum :  near  the  trans- 
verse fissure  it  becomes  dilated  (the  sinus  of  the  porta) 
and  then  divides  into  the  right  and  left  branches ;  the 
former  is  the  larger,  the  latter  the  longer  of  the  two  ; 
each  branches  out  through  the  liver,  surrounded  by  the 
capsule  of  Glisson,  and  runs  in  a  transverse  direction  : 
injection  shews  their  minute  branches  to  communicate  in 
the  acini  with  the  pori  biliarii,  or  with  the  commence- 
ments of  the  hepatic  ducts. 

The  nerves  which  supply  the  digestive  organs  are 
the  eight  pair,  and  the  splanchnic  branches,  from  the 
sympathetic ;  the  eighthpair  descends  along  the  oesopha- 
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gus,  and  are  distributed  almost  wholly  to  the  stomach  ; 
some  few  branches  pass  along  the  lesser  omentum  to  the 
liver.    The  splanchnic  nerves  are  two  in  number,  a  right 
and  left ;  they  are  each  formed  by  filaments  from  the 
dorsal  ganglions  of  the  sympathetic  nerve  in  the  thorax  ; 
they  enter  the  abdomen  either  along  with  the  aorta, 
or  perforate  the  crura  of  the  diaphragm  on  either  side 
of  that  vessel ;  in  the  abdomen  each  nerve  soon  ends 
in  a  large  ganglion,  thesemilunar ganglion,  from  which 
numerous  branches  pass  across  the  aorta,  around  the 
coeliac  axis,  and  communicating  with  each  other,  form 
the  nervous  plexus,  named  solar  or  coeliac  plexus,  from 
which  a  fasciculus  of  nerves  extends  along  each  of  the 
branches  of  the  cceliac  artery  to  supply  the  viscera  in 
the  epigastric  region  ;  thus  a  few  accompany  the  gas- 
tric artery,  and  communicate  with  the  eighth  pair  on  the 
stomach  ;  several  surround  the  hepatic  artery,  and  by 
it  are  conducted  to  the  liver ;  in  like  manner   others 
also  pass  to  the  spleen.     From  the  lower  part  of  the  so  - 
lar  plexus  several  large  branches  descend  and  become 
attached  to  the  superior  and  inferior  mesenteric   arte- 
ries form  plexuses  around  these  vessels,  and  receive 
additional  branches  from  the  lumbar  or  abdominal  gang- 
lions  of  the  sympathetic ;    these   nerves   then   twine 
around  the  mesenteric  arteries  and  their  branches,  and 
are  thus  conducted  to  the  intestines,  in  the  internal  tu- 
nic of  which  they  terminate.     (See   Anatomy  of  the 
Nervous  System.)     The  student  may  now  remove  the 
abdominal  viscera.     Tie  the  lower  extremity  of  the  oeso 
phagus  and  the  upper  end  of  the  rectum,  each  with  two 
ligatures,  and  divide  these  tubes  between  them :  dissect 
out  the  vena  cava  from  the  liver,  cut  across  the  hepatic 
vessels,  the  coeliac  axis,  the  superior  and  inferior  me- 
senteric arteries;  and  then  separate  the  liver,  spleen, 
pancreas    and  alimentary  canal,  from  their  connexions 
to  the  parietes  of  the  abdomen  ;  next  clean  the  surface 
of  the  abdominal  aorta  and  vena  cava,  the  right  and  left 
kidney,  and  the  renal  capsules.     The  abdominal  aorta 
may  be  now  seen  to  pass  into  the  abdomen,  between  the 
crura  of  the  diaphragm,  opposite  the  last  dorsal  verte- 
bra ;  it  then  descends  obliquely  to  the  left  side,  and  di- 
vides on  the  body  of  the  foiirth'lumbar  vertebra  into  the 
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right  and  left  iliac  arteries.  The  abdominal  aorta  sends 
off  the  following  branches:  1st,  the  two  phrenic  arte- 
ries; 2d,  the  cceliac  axis;  3d,  the  superior  mesenteric  ar- 
tery ;  4th,  the  two  renal  arteries ;  5th,  the  spermatic  ar- 
teries ;  6th,  the  inferior  mesenteric  artery  ;  also  four  of 
five  pair  of  lumbar  arteries  from  its  posterior  part ;  and 
lastly,  from  the  angle  of  its  division  the  middle  sacral  ar- 
tery descends.  The  right  and  left  iliac  arteries  descend 
obliquely  outwards  and  backwards;  that  of  the  right  side 
is  the  longer  of  the  two;  opposite  each  ilio-sacral  articu- 
lation each  common  iliac  artery  divides  in  to  the  internal 
and  external  iliac.  The  external  proceeds  along  the  in- 
ner side  of  the  psoas  magnus,  and  passing  beneath  Pou- 
part's  ligament,  becomes  the  femoral  artery;  just  above 
this  ligament  it  sends  off  two  branches,  the  epigastric  and 
the  circumflex  ilii.  The  internal  iliac  artery  descends 
into  the  pelvis,  and  gives  off  several  branches,  which 
shall  be  noticed  afterwards  in  the  dissection  of  that  ca- 
vity. The  veins  in  the  abdomen  correspond  to  the  arte- 
ries ;  each  external  iliac  vein  ascends  along  the  inner 
side  of  the  artery  of  the  same  name,  and  near  the  sa- 
crum is  joined  by  the  internal  iliac  vein,  which  ascends 
from  the  pelvis ;  the  union  of  these  on  each  side  form 
the  common  iliac  veins ;  each  of  these  ascends  behind  its 
accompanying  artery,  and  opposite  the  right  side  of  the 
fourth  or  fifth  lumbar  vertebra  these  veins  unite  and 
form  the  inferior  or  ascending  vena  cava ;  the  left  com- 
mon iliac  vein  is  longer  than  the  right,  and  passes  be- 
hind the  right  iliac  artery.  The  vena  cava  ascends  along 
the  right  side  of  the  aorta,  and  receives  the  spermatic, 
renal,  and  lumbar  veins ;  it  lies,  inferiorly,  on  the  right 
psoas  muscle,  and  on  the  right  crus  of  the  diaphragm  ; 
superiorly,  it  inclines  forwards  and  to  the  right  side,  and 
enters  the  fissure  in  the  liver  ;  here  it  receives  the  venae 
cavae  hepatic* ;  it  then  passes  through  the  opening  in 
the  tendon  of  the  diaphragm,  and  arrives  at  the  right 
auricle  of  the  heart.  On  each  side  of  the  abdominal 
aorta  the  sympathetic  nerves  may  be  seen  ;  they  pass 
from  the  thorax  into  the  abdomen,  beneath  the  true 
ligamentum  arcuatum,  and  then  descend  between  the 
crus  of  the  diaphragm  and  the  psoas  magnus  on  each 
side  ;  in  this  course  they  form  three  or  four  oval  gan- 
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glions.  At  the  last  lumbar  vertebra  these  nerves  pass 
outwards  and  backwards,  and  then  descend  into  the 
pelvis. 

The  commencement  of  the  vena  azygos  may  be  ob- 
served on  the  right  side  of  the  aorta  ;  it  is  formed  by  the 
first  or  second  lumbar  veins  which  communicate  with 
the  renal  and  inferior  lumbar  veins,  and  sometimes 
with  the  inferior  vena  cava.  The  vena  azygos  enters 
the  thorax  between  the  aorta  and  the  right  crus  of  the 
diaphragm,  and  then  ascends  along  the  posteriormedias- 
tinum.  The  thoracic  duct  also  may  be  seen  to  com- 
mence in  the  abdomen  by  the  union  of  several  absorbent 
vessels  on  the  body  of  the  third  lumbar  vertebra ;  this 
vessel,  being  larger  here  than  it  is  above,  has  received 
the  name  of  receptaculum  chyli ;  this,  however,  does 
not  always  exist.  The  thoracic  duct  is  covered  at  first 
by  the  aorta,  it  then  ascends  obliquely  to  the  right  side, 
and  enters  the  thorax  between  the  aorta  and  vena  azy- 
gos. Let  the  student  next  examine  the  urinary  organs  ; 
these  consist — 1st,  of  the  kidneys,  which  secrete  the 
urine ;  2d,  of  the  ureters,  which  convey  this  fluid  to 
3d,  the  urinary  bladder,  which  retains  it  for  a  longer 
or  shorter  time ;  and  4th,  the  urethra,  which  discharges 
it  externally. 


DISSECTION      OP     THE     KIDNEYS     AND      URETERS. 

EACH  kidney  is  situated  in  the  posterior  part  of  each 
lumbar  region,  behind  the  peritonaeum,  between  the  last 
rib  and  the  crest  of  the  ilium ;  and  corresponds  to  the 
two  last  dorsal  and  two  first  lumbar  vertebrae;  the  right 
kidney  is  often  a  little  lower  than  the  left,  particularly 
if  the  liver  be  larger  than  usual ;  they  are  each  imbedded 
in  a  quantity  of  soft  adipose  substance,  and  lie  on  the 
diaphragm,  psoas,  and  quadratus  lumborum  muscles ; 
the  ascending  colon  and  duodenum  lie  anterior  to  the 
right,  and  the  descending  colon  to  the  left  kidney ;  the 
right  is  in  contact  with  the  liver  above,  and  with  the 
caecum  below ;  and  the  left  with  the  spleen  above,  and 
the  sigmoid  flexure  of  the  colon  below.  The  anterior 
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surface  of  each  is  convex,  the  posterior  is  flat ;  in  the 
young  subject  the  surfaces  are  very  uneven,  the  kidneys 
at  that  age  being  lobulated.  The  external  border  of 
each  is  smooth  and  convex,  and  directed  outwards  and 
backwards  ;  the  concave  edge  is  of  much  less  extent, 
looks  forwards  snd  inwards,  and  contains  the  arteries, 
veins,  and  excretory  duct ;  the  veins  are  usually,  but  by 
no  means  constantly,  anterior ;  the  arteries,  five  or  six 
in  number,  are  behind  these ;  and  the  ureter  is  posterior 
and  inferior  to  both.  The  superior  extremity  of  each 
kidney  is  larger  and  nearer  to  the  spine  than  the  infe- 
rior. The  kidney  is  partially  covered  by  peritonaeum, 
to  which  it  is  but  loosely  connected ;  it  has  also  a  cap- 
sule of  cellular  and  adipose  substance,  and  a  strong 
smooth  fibrous  tunic,  which  adheres  closely  to  its  sub- 
stance, preserves  its  form,  and  is  continued  into  its  inte- 
rior, along  the  vessels,  as  far  as  the  calyces  of  the  kid- 
ney. Remove  one  kidney  from  the  subject,  and  divide 
it  by  a  perpendicular  incision  from  the  convex  to  the 
concave  edge,  the  gland  will  then  be  found  to  consist  of 
two  distinct  substances,  the  external  or  vascular,  the  in  • 
ternal  or  membranous.  The  external,  vascular,  or  cor- 
tical substance,  forms  a  covering  for  the  kidney  about 
two  lines  thick,  and  sends  longer  prolongations  into  the 
body  of  the  gland,  between  the  tubular  fasciculi.  The 
cortical  substance  is  of  a  dark  brown  red  colour,  and 
can  be  separated  into  numerous  small  grains  ;  when  in- 
jected it  seems  wholly  composed  of  arteries  and  veins. 
Internal  to  this  is  the  tubular  substance,  which  consists 
of  fine  vessels  of  a  pale  colour,  and  very  dense  struc- 
ture ;  these  are  arranged  in  conical  fasciculi,  about 
eight  or  ten  in  number  ;  the  base  of  each  is  directed  to- 
wards the  circumference,  the  apex  towards  the  concave 
edge  of  the  kidney:  the  apices  of  these  cones  are  named 
papilla} ;  each  papilla  is  perforated  by  several  small 
holes,  through  which  the  urine  may  be  observed  to  flow 
when  the  tubular  cones  are  compressed.  The  papillae 
are  surrounded  by  membranous  sacs  called  calyces  ; 
each  calyx  contains  one  or  two  papillae,  and  are  five  or 
six  in  number ;  they  are  dense  and  white,  composed  ex- 
ternally of  the  fibrous  coat  of  the  kidney,  and  internally 
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of  a  fine  mucous  membrane,  which  is  continued  from 
the  ureter  along  the  pelvis  of  the  kidney,  lines  all  the 
calyces,  and  is  reflected  in  the  form  of  a  very  fine  mem- 
brane over  each  papilla,  and  most  probably  is  continued 
into  the  tubuli  uriniferi.    The  calyces  in  each  extremity, 
as  also  those  in  the  centre,  unite  into  three  small  tubes, 
which  being  of  a  funnel  shape,  are  called  mfundibula  ; 
these  have  but  a  short  course,  and  soon  terminate   in 
the  pelvis  of  the  kidney.     The  pelvis  is  a  membranous 
reservoir  formed  by  the  union  of  the  calyces  or  the  in- 
fimdibula  of  a  flattened  oval  figure,  placed  behind  the 
blood-vessels  of  the  kidney,  and  terminating  in  the  ure- 
ter, which  it  resembles  in  structure.     Each  kidney  re- 
ceives a  very  large  artery  (the  renal  or  emulgent)  from 
the  aorta :  this  divides  into  six  or  eight  branches,  which 
enter  the  notch  in  the  gland,  subdivide  into  numerous 
fine  vessels,  which  proceed  between  the  tubular  por- 
tions to  the  cortex,  in  which  they  terminate  in  minute 
branches,  some  of  which  are  continuous  with  corres- 
ponding veins,  others  with  the  commencements  of  the 
tubular  fasciculi ;  these  last  separate  the  urine  from  the 
blood,  and  pour  it  into  the  tubuli  uriniferi,  which  convey 
it  to  the  papillae,  through  the  small  pores  of  which  it 
gradually  flows  into  the  calyces,  and  from  these  into  the 
pelvis,  and  so  into  the  ureter.     The  ureter  is  the  excre- 
tory duct  of  the  kidney,  and  extends  from  it  to  the  uri- 
nary bladder  ;  each  ureter  is  about  eighteen  inches  long, 
and  about  the  size  of  a  goose  quill ;  its  coats  are  very 
pale  and  always  appear  collapsed.     These  vessels  take 
an  oblique  co'urse  downwards  and  inwards  to  the  pelvis; 
each  then  inclines  a  little  forwards,  continuing  still  to 
run  downwards  and  inwards  to  the  inferior  and  posterior 
part  of  the  bladder,  passes  obliquely  between  the  mus- 
cular and  mucous  coats  of  this  viscus,  and  perforates 
the  latter  at  the  posterior  angle  of  the  trigone.     Each 
ureter  passes  anterior  to  the  psoas  magnus,  and  to  the 
iliac  vessels,  is  covered  by  the  peritonaeum,  andcrossed 
by  the  spermatic   vessels,    and  near  its  termination 
in  the  male  subject  by  the   vas   deferens ;  and   in    the 
female  by  the  fallopian  tubes,  and  broad  ligaments  of  the 
uterus.     In  the  male  each  ureter  attaches  itself  to  the 
bladder  at  the  posterior  extremity  of  each  vesicula  semi- 
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nalis,  and  runs  for  the  extent  of  an  inch  between  the  tunics 
of  the  bladder,  and  opens  internal  (as  will  be  seen  here- 
after in  the  dissection  of  the  pelvic  viscera)  about  an  inch 
and  a  half  from  the  commencement  of  the  urethra,  and 
about  the  same  distance  from  its  fellow.  In  the  female 
the  pelvic  portion  of  each  ureter  is  longer  than  the  male ; 
they  also  lie  at  a  greater  distance  from  each  other,  and 
perforate  the  bladder  nearer  to  its  neck  than  in  the  male 
subject.  The  ureter  is  composed  externally  of  a  fibrous 
coat,  and  internally  of  a  pale  mucous  membrane ;  it  is 
surrounded  by  cellular  tissue,  and  in  some  situations  is 
partially  covered  by  peritonaeum.  The  ureters  are  larger 
at  their  commencement,  and  smaller  at  their  termination; 
the  intermediate  portion  of  each  is  nearly  of  one  uniform 
diameter. 

Attached  to  the  upper  extremity  of  each  kidney  is  a 
small  gland-like  substance,  named  renal  capsule,  or  su- 
pra-renal, or  atrabiliary  body ;  of  a  crescentic  shape ; 
the  base  attached  to  the  kidney  by  cellular  membrane  and 
by  small  blood-vessels;  these  organs  lie  on  the  diaphragm, 
and  on  the  semilunar  ganglion  of  each  side,  and  are  co- 
vered, that  on  the  right  side  by  the  vena  cava  and  duo- 
denum, and  on  the  left  by  the  spleen  and  pancreas  ;  avein 
also  runs  along  their  anterior  surface.  In  the  interior  of 
each  renal  capsule  we  find  a  small  triangular  cavity  filled 
with  a  brownish  fluid ;  the  walls  of  this  cavity  are  very 
rough,  no  excretory  duct  can  be  found  leading  from  it. 
The  exact  use  of  these  bodies  is  not  ascertained.  The 
renal  capsules  in  the  adult  are  thin,  and  of  a  brownish 
yellow  colour ;  in  the  foetus  they  are  very  large  and  vas- 
cular, nearly  equal  to  the  kidney  in  size,  and  contain  a 
quantity  of  reddish  fluid. 

The  bladder  and  urethra  are  the  next  divisions  of  the 
urinary  organs  to  be  examined ;  as  these,  however,  are 
pelvic  viscera,  we  shall  postpone  the  consideration  of  them 
for  the  present,  and  the  student  should  next  examine  the 
deep  muscles  of  the  abdomen,  viz.  the  diaphragm,  and 
thequadratuslumborum,  psoasparvus,psoasmagnus,  and 
iliacus  internus  of  each  side. 
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DISSECTION    OF    THE     DEEP    MUSCLES    OP    THE 
ABDOMEN. 

DIAPHRAGM  is  exposed  by  dissecting  off  the  peri- 
tonaeum ;  it  separates  the  abdomen  from  the  thorax,  be- 
ing concave  towards  the  former  cavity,  convex  towards 
the  latter ;  it  may  be  divided  into  two  portions,  a  supe- 
rior broad  portion  (the  true  diaphragm)   and  the  infe- 
rior lesser  portion,  or  the  appendices  or  crura  of  the 
diaphragm.  The  super  iortruediaphraffmislnoad^ihin^ 
and  nearly  circular;  it  arises  by  distinct  fleshy  fasciculi, 
from  the  posterior  surface  of  the  xiphoid  cartilage,  and 
from  the  internal  surface  of  the  cartilages  of  the  last 
true,  and  of  all  the  false  ribs  ;  these  fasciculi  indigitate 
with  those  of  the  transversalis  muscle ;  between  the 
extremity  of  the  last  rib  and  the  side  of  the  spine,  it 
arises  from   the  upper  part  of  a   strong  aponeurosis, 
which  covers  the  quadratus  lumborum  muscle  ;  this  is 
the  anterior  lamina  of  the  tendon  of  the  transversalis ; 
the  upper  edge  of  this  fascia  being  very  tense,  particu- 
larly when  the  twelfth  rib  is  everted,  and  appearing  to  be 
extended  as  a  distinct  ligament  between  this  bone  and 
the  first  lumbar  vertebra,  has  received  the  name  of  the 
ligamentum  arcuatum;  it  is  not  a  distinct  ligament;  it 
may,  however,be  named  the  external  or  false  ligamentum 
arcuatum,  to  distinguish  it  from  a  true  and  distinct  liga- 
ment, which  extends  from  the  transverse  process  of  the 
first  to  the  body  of  the  second  lumbar  vertebra:  this  may 
be  named  the  true  or  internal  ligamentum  arcuatum ;  its 
concavity  looks  downwards,  and  ex  tends  across  theupper 
extremity  ofthepsoasmagnus  and  the  sympathetic  nerve; 
from  the  convex  edge  of  this  ligament  the  diaphragm 
next  arises  ;  from  this  extensive  origin  the  fibres  pass  in 
different  directions,  the  anterior  backwards  and  upwards 
to  the  edge  of  the  cordiform  tendon,  the  middle  upwards 
and  inwards,  and  then  a  little  downwards,  to  the  lateral 
borders  of  the  central  tendon,  and  the  posterior  fibres 
pass  forwards  and  upwards  to  the  posterior  edge  of  the 
tendon  ;  the  anterior  fibres  are  the  shortest,  the  lateral 
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are  the  longest  and  the  most  arched,  particularly  those 
on  the  right  side,  the  convexity  of  which  is  on  a  level 
with  the  fourth  rib  ;  the  convexity  of  those  on  the  left 
side  is  on  a  level  with  the  fifth  or  sixth  rib.  The  central 
tendon  of  the  diaphragm  is  of  great  transverse  breadth, 
and  is  divided  into  three  portions,  an  anterior,  right  and 
left ;  the  first  is  the  largest,  the  last  is  the  smallest ; 
in  regard  to  their  relative  size  these  divisions  of  the 
tendon  are  uncertain ;  the  posterior  border  of  the  tendon 
is  notched  for  the  insertion  of  the  crura  or  appendices 
of  the  diaphragm  ;  the  fibres  of  this  tendon  chiefly  run 
in  rays  from  behind,  forwards  and  outwards ;  they  are 
crossed  and  interlaced,  however,  by  several  bands,  which 
have  an  irregular  direction ;  this  tendon  is  much  stronger 
and  larger  in  proportion  in  the  old  than  in  the  young. 
Behind  and  below  this  tendon  are  the  two  crura  or  ap- 
pendices of  the  diaphragm ;  the  right  crus  is  longer  and 
thicker  than  the  left,  and  arises  by  tendinous  bands 
from  the  forepart  of  the  bodies  of  the  four  first  lumbar 
vertebrae.  The  left  is  smaller,  and  on  a  plane  posterior 
to  the  right ;  it  arises  from  the  sides  of  the  two  or  three 
first  lumbar  vertebrae  ;  the  fibres  of  each  crus  ascend 
obliquely  forwards,  are  connected  to  each  other  by  a 
semilunar  tendinous  band  extended  across  the  aorta ; 
they  then  become  fleshy,  and  a  small  fasciculus  is  sent 
from  each  crus  to  join  the  opposite ;  these  decussating 
fasciculi  separate  the  cesophageal  from  the  aortic  open- 
ing in  the  diaphragm ;  of  these  fasciculi,  that  from  the 
right  crus  is  always  the  larger,  and  that  from  the  left 
is  generally,  but  not  always  anterior.  Each  crus  then 
ascends,  and  is  inserted  into  the  posterior  border  of 
the  cordiform  tendon.  The  right  crus  of  the  diaphragm 
is  covered  by  the  vena  cava,  renal  capsule,  semilunar 
ganglion,  and  by  the  liver ;  the  left  crus  by  the  aorta, 
left  renal  capsule,  semilunar  ganglion,  spleen  and  sto- 
mach. To  the  thoracic  surface  of  this  muscle  the 
pleurae  are  attached  laterally,  and  the  pericardium  and 
n.ediastina  along  the  middle.  Three  large  openings 
are  observed  in  the  diaphragm  ;  one  for  the  aorta,  one 
for  the  vena  cava,  and  one  for  the  oesophagus.  The 
aortic  opening  is  rather  a  tendinous  passage,  behind 
and  between  the  crura  of  the  diaphragm  ;  it  opens  into 
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the  abdomen  opposite  the  last  dorsal  vertebra,  andnearly 
in  the  mesial  line  ;  the  thoracic  duct  and  vena  azygos 
ascend  through  it,  along  the  right  side  of  the  aorta  ;  the 
splanchnic  nerves,  particularly  the  left,  sometimes  pass 
through  this  opening ;  but  in  general  these  nervesjperfo- 
rate  the  crura  at  a  little  distance  from  the  aorta.  The 
opening  for  the  oesophagus  and  eighth  pair  of  nerves  is 
superior  and  anterior  to  that  for  the  aorta,  and  is  a  little 
to  the  left  of  it ;  it  is  of  an  oval  figure ;  its  parietes  are 
fleshy,  and  are  formed  by  the  decussating  fasciculi  from 
the  crura  ;  the  origin  of  these  separate  the  cesophageal 
from  the  aortic  opening.  The  opening  for  the  vena  cava 
is  situated  at  the  back  part  of  the  right  division  of  the 
tendon,  anterior  to  the  insertion  of  the  right  crus  ;  this 
foramen  is  perfectly  tendinous;  it  is  somewhat  quadrila- 
teral, and  appears  larger  than  the  vein  ;  the  edges  are  at- 
tached to  the  vessel,  and  prolonged  upon  its  coats  ;  the 
anterior  margin  being  continued  on  the  abdominal  portion, 
and  the  posterior  margin  on  the  thoracic  portion  of  the 
vein.  Posterior  to  the  ensiform  cartilage  there  is  a  small 
triangular  space  on  each  side,  where  the  diaphragm  is 
deficient,  and  through  which  the  peritonaeum  is  connected 
to  the  pleura  and  pericardium  ;  through  this  space  also 
the  cellular  membrane  in  the  mediastinum  is  continuous 
with  that  between  the  abdominal  muscles.  Use,  it  is 
the  principal  muscle  in  inspiration  ;  by  its  action  it  en- 
larges the  thorax  in  the  perpendicular  direction,  for 
the  contraction  of  the  crura  draws  down  the  cordiform 
tendon,  and  fixes  it ;  and  then,  when  the  fibres  of  the 
superior  diaphragm  contract,  they  descend,  and  instead 
of  being  convex  towards  the  chest  they  become  nearly 
straight,  so  as  to  present  a  plane  surface  to  the  abdo- 
men, looking  downwards  and  forwards.  As  the  fleshy 
fibres  are  longest  at  the  sides,  it  is  here  the  greatest 
descent  in  the  muscle  occurs,  consequently  the  thorax 
is  most  enlarged  on  each  side  beneath  the  lungs.  When 
the  diaphragm  relaxes,  its  elasticity  and  the  connexion 
of  the  pleurae  and  pericardium  to  its  superior  surface, 
cause  it  to  re-ascend,  so  as  to  present  a  concave  sur- 
face to  the  abdomen,  and  so  diminish  the  capacity  of 
the  thorax.  The  diaphragm  also  assists  in  coughing, 

i  3 


178 

laughing,  speaking;  also  in  the  expulsion  of  urine  and 
faeces,  and  in  the  various  exertions  of  the  body.  The 
student  may  now  re-consider  the  different  muscles  which 
assist,  and  which  oppose  the  diaphragm  in  respiration ; 
by  this  term  we  mean  the  act  of  taking  into  the  lungs  a 
certain  quantity  of  air,  and  the  subsequent  expulsion  of 
it  from  these  organs  ;  the  former  is  termed  inspiration, 
the  latter  expiration.  Inspiration  requires  greater  mus- 
cular efforts  than  expiration,  which  is  chiefly  effected  by 
the  relaxation  of  the  muscle  of  inspiration,  and  by  the 
elasticity  of  the  parietes  of  the  thorax.  Inspiration  may 
be  performed  with  two  different  degrees  of  force ;  the 
first,  in  which  there  is  little  muscular  effort,  is  called  or- 
dinary inspiration ;  the  second  in  which  there  is  great 
exertion,  is  called  full  inspiration.  In  the  first,  the  dia- 
phragm and  the  intercostal  muscles  are  employed,  but 
chiefly  the  former ;  and  in  the  second,  several  additional 
muscles  assist,  viz.  the  scaleni,  the  subclavian,  the  serrati 
postici ;  also  by  fixing  the  superior  extremities,  the  pec- 
toral, serratimagni  andlatissimidorsi  muscles  exert  con- 
siderable power  in  elevating  the  ribs  and  drawing  them 
outwards,  so  as  to  enlarge  the  chest  transversely,  and 
from  before  backwards. 

Expiration  also  may  be  performed  in  the  same  different 
degrees  of  intensity  ;  in  the  first  or  ordinary  degree,  the 
elasticity  and  slight  contractionof  theabdominal  muscles 
press  the  viscera  against  the  diaphragm,  which  is  already 
receding  in  consequence  of  its  own  relaxation,  and  the 
elasticity  of  the  parts  attached  to  its  thoracic  surface  : 
when  expiration  is  performed  in  the  second,  or  forced 
degree,  the  elasticity  of  the  ribs  and  of  their  cartilages 
opposes  the  intercostal  muscles ;  the  triangulares  sterni 
also  depress  the  cartilages,  and  the  abdominal  muscles 
and  levatores  ani,  by  increasing  their  contracting  force, 
push  the  abdominal  viscera  against  the  diaphragm,  and 
draw  down  the  ribs  ;  the  serrati  postici  inferiores  and 
quadratilumborum muscles  assist,  also  thelatissimi  dorsi 
muscles,  by  acting  towards  the  ilium ;  and  should  the 
lasr  rib  be  fixed,  it  is  possible  for  the  intercostal  muscles 
to  depress  the  superior  ribs,  and  so  to  become  muscles  of 
expiration. 
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QUADRATIC  LUMBORUM,  is  a  thick,  flat  muscle, 
between  the  anterior  and  middle  layers  of  the  transver- 
salis  abdominis  tendon,  posterior  to  the  psoas,  the  kidney 
and  the  diaphragm ;  and  anterior  to  the  sacro-lumbalis  ; 
it  arises  tendinous  from  the  posterior  fourth  of  the  spine 
of  the  ilium,  and  from  the  ilio-lumbar  ligament ;  the 
fibres  ascend  obliquely  inwards,  and  are  inserted  into 
the  extremity  of  the  transverse  processes  of  the  four  first 
lumbar  vertebrae,  and  of  the  last  dorsal;  also  into  the 
internal  surface  of  the  posterior  half  of  the  last  rib.  Use  ; 
to  bend  the  spine  to  one  side,  to  depress  the  last 
rib,  thus  assisting  in  expiration ;  when  both  muscles 
act  they  support  the  spinal  column  in  the  perpendicalar 
direction. 

PSOAS  PARVUS  arises  fleshy  from  the  side  of  the  last 
dorsal  and  first  lumbar  vertebra,  ends  in  along  flat  tendo'n 
which  descends  on  the  inner  side  of  the  Psoas  magnus, 
arid  is  inserted  broad  and  thin  into  the  linea  ilio-pectonaea, 
or  brim  of  the  pelvis,  also  into  the  fascia  iliaca  and  fascia 
lata,  behind  the  femoral  vessels. —  Use,  it  assists  in  bend- 
ing the  body  forwards,  or  in  raising  the  pelvis  ;  it  also 
makes"  tense  the  crural  arch,  in  consequence  of  its  attach- 
ment to  the  fascia  lata.  This  muscle  is  often  wanting ; 
when  present,  it  is  situated  internal  and  anterior  to  the 
psoas  magnus,  and  is  partly  concealed  by  the  diaphragm , 
the  renal  vessels,  the  peritonaeum,  and  at  its  insertion  by 
the  external  iliac  artery. 

PSOAS  MAGNUS,  long,  round  and  thick  in  the  centre, 
small  at  its  extremities,  fleshy  at  its  superior,  tendinous 
at  its  inferior ;  it  extends  along  the  sides  of  the  lumbar 
vertebrae,  of  the  brim  of  the  pelvis,  and  the  anterior  and 
inner  part  of  the  thigh  ;  it  arises  fleshy  from  the  side  of 
the  body  of  the  two  last  dorsal,  and  from  the  bodies  and 
transverse  processes  of  all  the  lumbar  vertebrae,  also  from 
the  intervertebral  ligaments ;  the  fibres  all  descend,  at 
first  vertically,  afterwards  obliquely  outwards,  along  the 
brim  of  the  pelvis,  and  beneath  Poupart's  ligament;  the 
muscle  then  becomes  tendinous,  and  descends  obliquely 
inwards  and  backwards,  and  is  inserted  tendinous  into 
the  back  part  of  the  lesser  trochanter,  also  fleshy  into  a 
ridge  below  that  process.  Use ;  to  flex  the  thigh  on  the 
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pelvis,  or  the  body  on  the  thigh  :  it  also  rotates  the  thigh 
outwards  ;  in  standing  it  supports  the  spine,  and  prevents 
it  bending  backwards,  and  in  walking  it  is  particularly 
engaged ;  it  then  raises,  throws  forwards  and  outwards 
the  lower  extremity.  This  muscle  is  situated  between 
the  psoas  parvus  and  the  quadratus  lumborum  above, 
and  between  the  former  muscle  and  the  iliacus  below ;- 
and  in  the  groin,  between  the  sartorius  and  the  pecti- 
naeus  :  its  insertion  is  between  the  vastus  interims  and 
the  pectinaeus  ;  it  is  covered  in  the  lumbar  region  by 
the  diaphragm,  the  kidney,  and  its  vessels  ;  also  on  the 
right  side  by  the  vena  cava,  and  on  the  left  by  the  aor- 
ta ;  in  the  middle  or  pelvic  division  of  its  course  it  lies 
between  the  external  iliac  vessels  and  the  iliac  muscle 
and  the  anterior  crural  nerve ;  in  its  lower  or  inguinal 
division  it  is  partly  covered  by  the  femoral  artery  and 
nerve,  and  by  some  of  their  branches,  also  by  the  in- 
guinal glands,  and  by  a  considerable  quantity  of  cellular 
membrane.  The  psoas  lies  anterior  to  the  transverse 
processes  of  the  lumbar  vertebrae,  to  the  quadratus 
lumborum,  the  lumbar  nerves,  the  inner  edge  of  the 
iliacus  internus,  and  the  capsular  ligament  of  the  hip  ; 
the  lumbar  nerves  or  the  lumbar  plexus  in  general  run 
through  the  psoas,  perforating  its  posterior  portion  ;  a 
large  bursa  separates  its  tendon  from  the  pubes  and 
from  the  capsular  ligament ;  this  bursa  sometimes  com- 
municates with  the  synovial  membrane  of  the  hip  joint. 
A  smaller  bursa  lies  between  the  point  of  the  lesser 
trochanter  and  this  tendon.  The  tendon  of  the  psoas 
is  formed  in  the  outer  or  iliac  side  of  the  muscle,  and 
receives  the  insertion  of  the  fibres  of  the  iliacus  inter- 
nus. 

ILIACUS  INTERNUS,  flat,  or  concave,  radiated  or  tri- 
angular, arises  fleshy  from  the  transverse  process  of  the 
last  lumbar  vertebra,  from  the  inner  margin  of  three 
anterior  fourths  of  the  crest  of  the  ilium,  from  the  two 
anterior  spinous  processes,  and  from  the  intervening 
notch,  from  the  brim  of  the  acetabulum,  and  from  the 
capsular  ligament,  also  from  the  iliac  fossa,  and  from 
the  strong  aponeurosis,  the  iliac  fascia,  which  covers 
it.  The  iliac  fascia  is  attached  to  the  crest  of  the 
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ilium,  to  Poupart's  ligament,  as  far  inwards  as  the  iliac 
artery,  behind  which  it  passes  and  becomes  continuous 
with  the  pubic  portion  of  the  fascia  lata ;  the  fibres  of 
this  muscle  all  descend  obliquely  in  wards,  join  the  outer 
side  of  the  tendon  of  the  psoasmagnus,  and  are  inserted 
along  with  it,  or  rather  into  it ;  the  inferior  fibres  are 
also  inserted  into  the  anterior  and  inner  surface  of  the 
femur,  below  the  lesser  trochanter,  Use  ;  to  assist  the 
psoas  in  flexing  the  thigh,  and  in  rotating  it  outwards  ; 
it  also  abducts  it ;  it  protects  the  forepart  of  the  cap- 
sular  ligament,  and  inflexion  of  the  thigh  draws  it  out 
of  the  angle  between  the  neck  of  the  femur  aud  the  edge 
of  the  acetabulum. 

This  muscle  fills  up  the  concavity  of  the  iliac  fossa ; 
on  the  right  side  it  is  covered  by  the  caecum,  on  the 
left  by  the  colon ;  in  the  groin  this  muscle  is  partly 
covered  by  the  sartorius,  and  it  lies  on  the  rectus  and 
on  the  capsular  ligament.  We  may  next  proceed  to 
the  dissection  of  the  perineeum  and  the  viscera  of  the 
pelvis. 


SECTION  IV. 

DISSECTION     OP    THE    PERINEUM    IN      THE    MALE. 

PLACE  the  subject  on  the  back,  bend  the  thighs  and 
knees  upon  the  trunk,  and  secure  them  in  the  same  po- 
sition as  if  you  were  about  to  perform  the  lateral  opera- 
tion of  lithotomy ;  the  dissection  will  be  facilitated  if 
the  pelvis  be  raised  by  a  block  placed  beneath  it ;  mo- 
derately distend  the  lower  end  of  the  rectum  with  sponge 
or  curled  hair ;  introduce  a  staff  or  catheter  into  the 
urethra  and  bladder ;  secure  the  penis  to  it  by  a  liga- 
ture, and  raise  up  the  scrotum.  Theperincettm  extends 
from  the  os  coccygis  behind,  to  the  arch  of  the  pubis 
before;  is  bounded  on  each  side  by  the  rami  of  the 
pubis  and  ischium,  by  the  tuber  ischii,  and  by  the  great 
sacro-sciatic  ligament,  which  extends  from  that  process 
to  the  side  of  the  sacrum  and  coccyx ;  the  glutseus 
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maximus  overhangs  this  ligament ;  the  tuberosity  and 
ramus  of  the  ischium  can  be  felt  through  the  integu- 
ments, also  (unless  the  subject  be  very  fat)  the  ramus 
of  the  pubis  leading  obliquely  upwards  on  each  side  to 
the  symphysis  :  the  integuments  of  the  perinaeum  and 
scrotum  are  generally  of  a  dark  brownish  colour  in  the 
adult,  and  of  a  reddish  hue  in  the  child ;  very  thin 
around  the  anus,  and  covering  the  scrotum,  bnt  dense 
in  the  intermediate  space:  along  the  mesial  line,  a  pro- 
minent hard  ridge  is  observable,  the  raphe  of  the  peri- 
naeum  ;  this  line  commences  in  front  of  the  anus,  and 
extends  along  the  perinseum,  scrotum  and  penis,  as  far 
as  the  prepuce  of  the  latter.  Dissect  off  the  integu- 
ments from  this  region,  and  we  expose  posteriorly  a 
cutaneous  muscle  (the  sphincter  ani)  surrounding  the 
anus,  and  anteriorly  a  strong  fascia  covering  the  mus- 
cles of  the  perinseum,  the  crura  penis,  and  the  corpus 
spongiosum  urethrae. 

SPHINCTER  ANI  is  flat,  thin,  oval,  pale,  and  open  in 
the  middle ;  it  arises  from  a  ligamentous  substance, 
which  extends  from  the  os  coccygis  in  the  rectum ;  the 
fibres  descend  obliquely  forwards,  expanding  on  either 
side  nearly  as  far  outwards  as  the  tuberosity  of  the  is- 
chium ;  at  the  posterior  part  of  the  anus  this  muscle 
divides  into  two  fasciculi,  which  pass,  one  at  each  side 
of  this  opening,  and  unite  at  its  anterior  part,  thus  en- 
circling this  orifice  ;  inserted  into  the  raphe  in  the  inte- 
guments, and  into  the  superficial  fascia;  a  fasciculus  of 
it  also  perforates  the  latter,  and  is  inserted  into  the 
common  central  point  of  the  perinaeum  ;  a  point  which 
will  be  more  fully  seen  when  the  fascia  shall  have  been 
raised :  Use ;  to  close  the  anus  ;  it  may  also  draw 
downward  the  bulb  of  the  urethra ;  this  muscle  is  almost 
constantly  in  a  state  of  contraction,  and,  like  all  the 
.sphincter  muscles,  belongs  to  the  class  of  mixed  mus- 
cles. One  of  its  surfaces  looks  upwards,  the  other 
downwards  ;  one  edge  is  internal,  the  other  external. 
It  is  superficial ;  its  lateral  extent  is  much  greater  in 
some  subjects  than  in  others  ;  a  few  of  its  external  fibres 
are  divided  in  the  first  incision  in  the  lateral  operation 
of  lithotomy  ; — beneath  and  internal  to  this  muscle  we 
may  expose  the  following,  with  very  little  dissection. 
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SPHINCTER  INTERNUS,  vel  ORBICULARIS,  consists 
of  a  thick,  but  pale  fasciculus  of  muscular  fibres,  which 
encircles  the  lower  extremity  of  the  rectum,  having  no 
attachment  to  the  coccyx  behind,  and  but  a  slight  one 
to  the  central  point  before  :  it  is  in  close  contact  with 
the  mucous  membrane  of  the  intestine ;  its  use  is  simi- 
lar to  that  of  the  last  described  muscle.  Its  surfaces 
are  internal  and  external,  its  edges  superior  and  infe- 
rior. Anterior  to,  and  on  each  side  of  the  anus,  we 
find  beneath  the  integuments  a  condensed  cellular  tex- 
ture, covering  the  other  muscles  in  the  perinaeum ;  this 
is  the  superficial  fascia;  it  is  continued  from  the  inner 
side  of  one  thigh  across  the  perinaeum  to  the  opposite, 
adhering  to  the  rami  of  the  ischium  and  pubis  on  each 
side,  by  tendinous  fibres ;  this  fascia  is  very  dense  about 
the  middle  of  the  perinaeum;  posteriorly,  on  either  side 
of  the  anus  it  is  loaded  with  soft  large  grained  adipose 
substance  :  anteriorly  it  extends  over  the  scrotum,  and 
becomes  thin  and  fine,  like  reticular  membrane,  and 
continuous  with  the  superficial  fascia  from  the  abdo- 
men. This  fascia  covers  the  vessels,  and  all  themuscles 
of  the  perinaeum,  except  the  two  sphincters  of  the  anus. 
Separate  this  fascia  from  one  side  of  the  perinaeum,  and 
reflect  it  towards  the  opposite ;  its  density  and  close 
connexion  to  the  lateral  boundaries  of  this  region,  will 
then  become  obvious ;  a  number  of  veins  and  nerves, 
and  a  quantity  of  fat  also  will  be  observed;  when  the 
latter  is  dissected  away,  those  muscles  of  the  perinaeum, 
which  are  attached  to  the  penis  and  urethra,  will  ap- 
pear, covered,  however,  by  a  fine  but  dense  aponeuro- 
sis,  which  may  be  next  dissected  off:  these  muscles  are 
six  in  number,  three  on  each  side,  viz.  the  erector  penis, 
transversalis  perinaei,  and  accelerator  urinae.*  If  the 
perinaeum  be  divided  by  a  transverse  line  drawn  from 
one  tuberosity  of  the  ischium  to  the  other,  into  an  an- 
terior and  posterior  part,  we  shall  find  that  the  anterior 
triangular  space  contains  the  six  muscles  just  named, 
also  the  crura  penis  and  the  corpus  spongiosum  urethrae : 

*  A  knowledge  of  these  fasciae  will  explain  the  resistance  which 
this  structure  presents  to  collections  of  urine  or  of  pus  from  coming 
to  the  surface. 
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the  posterior  triangular  division  contains  the  lower  ex- 
tremity of  the  rectum,  surrounded  by  the  cutaneous 
and  deep  sphincters,  also  on  each  side  of  this  intestine  a 
considerable  quantity  of  fat  filling  up  the  space  between 
the  side  of  the  rectum  and  the  obturator  internus  muscle 
and  fascia,  which  space  is  bounded  superiorly,  that  is, 
separated  from  the  pelvis  by  the  levator  ani  muscle, 
and  inferiorly  is  closed  by  the  fascia  and  integuments  ; 
the  fat  is  from  two  or  three  inches  in  depth  ;  when  this 
mass  is  dissected  out  of  the  space  which  it  fills,  the  le- 
vator ani  muscle  will  be  seen  extended  from  the  inter- 
nal surface  of  the  pelvis  to  either  side  of  the  rectum, 
and  to  the  coccyx,  so  as  to  form  a  partition  between 
the  pelvis  and  the  perinseum. — First  examine  the  mus- 
cles in  the  anterior  part  of  the  perinaeum  ;  the  erector 
or  compressor  penis  is  most  external,  and  lies  on  the 
crus  penis  :  the  accelerator  urinse  extends  along  the 
middle  of  the  perinseum,  attached  to  its  fellow  along 
the  raphe,  and  covering  the  urethra ;  the  transversalis 
perinsei  connects  the  posterior  extremities  of  these  mus- 
cles. Immediately  in  front  of  the  rectum,  in  the  mid- 
dle line,  and  behind,  but  connected  to  the  bulb  of  the 
urethra,  is  a  small,  white,  tendinous  spot,  composed  of 
condensed  cellular  tendinous  substance ;  into  this  many 
of  the  perinseal  muscles  are  inserted  ;  it  is  therefore 
called  thecentral  jjointof  theperinaeum,orthe  common 
point  of  insertion  to  the  muscles  of  the  perinaeum. 

ERECTOR,  or  COMPRESSOR  PENIS,  long  and  flat, 
narrow  at  each  extremity,  broader  in  the  middle,  arises 
tendinous  and  fleshy  from  the  inner  surface  of  the  tuber 
ischii,  and  from  the  insertion  of  the  great  or  inferior 
sacro-sciatic  ligament,  the  fibres  proceed  forwards,  up- 
wards, and  inwards,  adhering  to  the  edges  of  the  rami 
of  the  pubis  and  ischium,  and  covering  the  crus  penis. 
The  fleshy  fibres  terminate  in  a  tendinous  expansion, 
which  inclines  forwards,  upwards,  and  outwards,  and  is 
inserted  into  the  fibrous  membrane  of  the  corpus  ca- 
vernosum  or  crus  penis.  Use ;  to  draw  down  the  penis  ; 
it  also  contributes  to  the  erection  or  distension  of  this 
organ  by  propelling  the  blood  into  it,  and  by  the  com- 
pression of  the  veins  against  the  bone  preventing  the  free 
return  of  this  fluid  through  these  vessels. 
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ACCELERATOR  URIN/E,  or  EJACULATOR  SEMINIS, 
is  in  the  middle  of  the  perinaeum,  extends  from  the  front 
of  the  rectum  to  the  back  part  of  the  scrotum,  and  is 
attached  to  its  fellow  along  the  mesial  line  ;  it  arises 
first,  by  tendinous  fibres  from  the  triangular  or  inter-os- 
seous ligament,  internal  to  the  erector  penis ;  secondly, 
by  a  broad  tendon,  which  is  common  to  the  opposite 
muscle,  and  which  lies  above  the  urethra,  between  it 
and  the  pubis ;  thirdly,  more  anteriorly  by  a  tendinous 
expansion  from  the  side  of  the  corpus  cavernosum  pe- 
nis. The  posterior  and  middle  fibres  descend  inwards  ; 
the  anterior  fibres,  which  are  longer,  descend  obliquely 
backwards  and  inwards :  all  the  fibres  are  inserted  along 
with  those  of  the  opposite  muscle  into  the  middle  ten- 
dinous line  or  raphe  of  the  perinaeum,  which  extends 
from  the  central  point  to  the  back  of  the  scrotum. — 
Use ;  to  expel  the  last  drops  of  urine  and  semen,  also 
to  distend  the  corpus  spongiosum  urethrae  by  propelling 
the  blood  into  its  cells.  The  posterior  origin  of  this 
muscle  is  overlapped  by  the  erector  penis,  and  by  the 
perinaBal  vessels  and  nerves ;  the  origin  of  the  middle 
fibres  lies  above  the  urethra,  and  that  of  the  anterior  is 
external  to  the  crus  penis.  The  anterior  fibres  of  this 
pair  of  muscles,  by  converging  towards  the  middle  line, 
resemble  the  letter  Y.  The  accelerators  urinse  mus- 
cles fill  up  the  middle  of  the  perinaeum,  cover  the  bulb, 
and  encircle  the  urethra  anterior  to  it.  Separate  these 
muscles  from  each  other  along  the  mesial  line,  and  de- 
tach one  of  them  from  the  corpus  spongiosum  urethras; 
then  by  examining  its  deep  surface,  its  origin,  particu- 
larly that  which  lies  above  the  urethra,  anterior  to  the 
bulb,  will  be  more  distinctly  seen. 

TRANSVERSAL  is  PERIN^I,  is  thin  and  weak,  often 
indistinct,  and  sometimes  wanting  ;  it  arises  from  the 
inside  of  the  tuberosity  of  the  ischium,  the  fibres  pass 
transversely  inwards  and  a  little  downwards,  and  are 
inserted  into  the  central  point  of  the  perinaeum,  behind 
the  accelerator  urinse  muscle.  Use,  to  fix  the  central 
point,  and  support  the  anus  :  it  may  also  dilate  the  bulb. 
This  muscle  is  covered  by  the  sphincter  ani,  and  by  the 
superficial  fascia,  a  small  artery  (transversalis  perineei) 
runs  along  its  anterior  edge  ;  it  lies  on  the  levator  ani, 
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is  connected  to  it  by  cellular  membrane,  and  in  some 
cases  is  intimately  joined  to  it.     In    some   subjects   a 
second  muscle  may  be  observed  taking    a  transverse 
course  (the  transversalis  alter;}  this  arises  from  the  ra- 
mus  of  the  ischium,  proceeds  obliquely  forwards  and  in- 
wards, and  is  inserted  in  to  the  accelerator  urinae.  These 
muscles  are  very  irregular  in  size  in  different  persons, 
in  some  being  found  very  distinct  and  strong,  in  others 
a  few  pale  and  scattered   fibres  only   point   out  their 
course  aad  situation.     Between  the  three  last  described 
muscles  on  each  side,  we  may  remark  a  triangular  space, 
which  is  bounded  externally  by  the  crus  penis  and  the 
erector  penis  muscle,  internally  by  the  urethra  and  ac- 
celerator urinae ;  the  base  is  posteriorly,  and  is  formed 
by  the  transversalis  perinaei  muscles.     This  space  con- 
tains a  quantity  of  fat,  also  the  perinaeal  artery,  veins, 
and  nerves,  branches  of  the  pudic  vessels  and  nerves  ; 
into  this  space,  on  the  left  side  of  the  perinaeum,  the 
operator  must  sink  his  knife  in  the  lateral  operation  of 
lithotomy,  in  order  to  lay  bare  the  groove  in  the   staff. 
In  this  incision  the  transversalis  muscle  and  artery   of 
the  perinaeum  must  be  divided.     Next  dissect  off  the 
erector  penis  from  the  crus  penis,  also  the   accelatores 
urinae  muscles  from  the  bulb  and  corpus  spongiosum 
urethrae ;  detach  the  transverse  muscle  from  its  attach- 
ments, and  remove  the  vessels  and   cellular  membrane 
out  of  the  triangular  space  just  now   described ;  then 
press  the  bulb  of  the  urethra  to  one  side,  from  the  crus 
penis,  and  between  these  two*  bodies  we  may  observe  a 
strong  ligamentous  substance,  the  fibres  passing  in  dif- 
ferent directions  ;  this  is  the  triangular  ligament  of  the 
urethraor  the  inter-osseous  ligament  of  the  perineum. 
The  apex  of  this  ligament  is  above,  and  is  weak   and 
cellular,  being  lost  in  front  of  the  symphysis  pubis,  on 
the  dorsal  vessels  of  the  penis ;  the  sides  are  connected 
to  the  rami  of  the  pubis  and  ischium ;  its  base  is  directed 
towards  the  rectum,  being  connected  in  the  middle  line 
to  the  central  point  of  the  perinaeum,   on  each  side  of 
which  it  is  thin  and  weak,  and  gradually   lost  on   the 
surface  of  the  levator  ani.     Through  this  ligament  the 
urethra  passes  about  an  inch  below  the  inferior  edge  of 
the  symphysis  pubis,  and  as  this  canal  passes  through 
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it,  the  ligament  sends  a  lamina  on  it  in  each  direction, 
one  anteriorly  on  the  bulb,  the  other  posteriorly  on  the 
membranous  portion  of  the  urethra  and  prostate  gland ; 
the  former  is  called  the  anterior,  the  latter  the  poste- 
rior layer  of  the  triangular  ligament,  and  are  separated 
from  each  other  by  Cowper's  glands,  and  the  artery  of 
the  bulb.     The  anterior  layer  of  the  triangular  liga- 
ment is  expanded  on  the  bulb,  and  gives  to  it  the  pecu- 
liar glistening  appearance  it  now  presents ;  it  also  retains 
it  in  its  situation,  and  prevents  it  being  detached,  as  will 
appear  if  you  endeavour  to   draw  it  out  of  its  place. 
Theposterior  layer  is  continued  backwards  around  the 
membranous  part  of  the  urethra  to  the  prostate  gland, 
the  capsule  for  which  it  forms,  and  then  becomes  con- 
tinuous with  the  reflections  of  the  pelvic  fascia  on   the 
neck  of  the  bladder.     Divide  a  few  fibres  of  the   ante- 
rior layer  of  this  ligament,  and  by  a  little  dissection  you 
will  expose  on  each  side  of  the  bulb  a  small  glandular 
body,  Cowper's  or  the  anti-prostatic glands ;  these  are 
two  in  number,  about  the  size  of  a  small  pea,  situated 
at  each  side  of,  and  behind  the  bulb,  below  the  mem- 
branous part  of  the  urethra,  between  the  layers  of  the 
triangular  ligament,  and  closely  connected  to  the  artery 
of  the  bulb  ;  they  are  covered  anteriorly  by  the  accele- 
ratores  urinee  muscles,  and  by  the  anterior  layer  of  the 
triangular  ligament ;  from  each  a  small    delicate  duct, 
about  an  inch  in  length,  passes  forwards,  and  opens  ob- 
liquely into  the  lower  and  lateral  part  of  the  urethra,  at 
a  little  distance  anterior  to  the  bulb.     Dissect  away  all 
the  cellular  membrane  at  the  side  of  the  rectum,  be- 
tween it  and  the  tuber  ischii,  you  will  thus  expose  the 
greater  portion  of  the  levator  ani  muscle ;    press  the 
rectum  to  the  opposite  side,  and  you  will  then  observe 
how  this  muscle,  posteriorly,  and  the   triangular   liga- 
ment, anteriorly,  close  the  inferior  opening  of  the  pelvis, 
and  separate  this  cavity  from  the  perinaeum.  Divide  the 
triangular  ligament  on  one  side  from  the   rami   of  the 
pubis  and  ischium,  and  draw  it  over  towards  the    bulb 
of  the  urethra,  which,  together  with  the  rectum,  press 
or  fasten  with  a  tenaculum,  towards  the  opposite  tuber  - 
osity  of  the  ischium.     In  separating  this  ligament  from 
the  bone,  the  pudic  artery  and  its  terminating  branches 
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will  be  seen ;  we  thus  also  expose  more  fully  the  levator 
ani  muscle. 

LEVATOR  ANI,  flat,  thin  and  broad,  situated  at  the 
inferior  part  of  the  pelvis,  broader  above  at  its  origin 
than  below  at  its  insertion ;  arises  fleshy  from  the  pos- 
terior part  of  the  symphysis  pubis  below  the  true  liga- 
ments of  the  bladder ;  thin  and  tendinous  from  the  ob- 
turator fascia,  and  from  the  ilium  above  the  thyroid 
hole  ;  thick,  tendinous,  and  fleshy  from  the  inner  sur- 
face of  the  ischium,  and  from  its  spinous  process  ;  the 
fibres  descend  obliquely  inwards,  by  the  side  of  the 
neck  of  the  bladder  and  rectum;  the  anterior  passing 
more  backwards  than  the  others,  while  the  posterior 
are  more  transverse  or  horizontal,  inserted,  the  anterior 
or  pubic  fibres  into  the  central  point  of  the  perinaeum, 
and  into  the  forepart  of  the  rectum,  uniting  with  the 
fibres  from  the  opposite  side.  These  anterior  fibres  de- 
scend along  the  side  of  the  prostate  gland  and  the 
membranous  part  of  the  urethra  ;  the  middle  fibres  into 
the  side  of  the  rectum,  passing  internal  to  the  sphinc- 
ters, and  united  to  the  outer  surface  of  the  longitudinal 
fibres  of  the  intestine;  the  posterior  fibres  into  the  back 
part  of  the  rectum,  and  into  atendinous  raphe,  extend- 
ing from  it  to  the  os  coccygis,  in  which  raphe  the 
muscles  from  opposite  sides  unite,  also  into  the  two 
last  bones  of  the  coccyx.  Use,  to  raise  the  rectum 
when  this  intestine  has  been  protruded  by  the  efforts 
of  the  abdominal  muscles  to  expel  its  contents ;  it 
also  assists  in  closing  this  intestine,  it  compresses  the 
vesiculae  seminales  and  prostate  gland ;  the  anterior 
portion  supports  the  perinaeum  by  raising  the  com- 
mon central  point,  and  may  also  compress  and  close, 
like  a  sphincter,  the  membranous  portion  of  the  ure- 
thra ;  the  levator  ani  completes  the  inferior  boundary 
of  the  pelvis  and  abdomen,  and  is  opposed  to  the  dia- 
phragm in  respiration,  being  a  muscle  of  expiration. 
The  two  levatores  ani  muscles  resemble  a  funnel,  with 
two  openings  in  it  inferiorly :  the  concavity  directed 
towards  the  pelvis,  the  convexity  to  the  perinaeum ; 
through  the  anterior  aperture  the  urethra  passes, 
through  the  posterior  the  rectum.  On  the  perinaeal 
surface  of  this  muscle  are  placed  the  muscles,  thetrian- 
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gular  ligament  and  the  adipose  substance  of  which  we 
have  spoken:  the  pelvic  surface  of  this  muscle  is  co- 
vered by  the  peritonaeum  and  by  the  pelvic  fascia,  which 
cannot  be  seen  in  the  present  dissection,  but  which 
shall  be  noticed  presently.  At  the  anterior  edge  of  each 
levator  ani  muscle  fleshy  fibres  may  be  observed  to  sur- 
round the  membranous  part  of  the  urethra  very  closely. 
These  fibres,  particularly  at  their  insertion,  will  in  ge- 
neral be  found  so  united  to  the  levatores  ani,  that  they 
may  be  considered  as  a  portion  of  these  muscles  ;  they 
have,  however,  been  described  by  Mr.  Wilson  as  a  pair 
of  distinct  muscles,  under  the  following  names,  and  to 
the  following  effect : 

COMPRESSOR  URETHRA,  arises,  by  a  tendon  from 
the  inside  of  the  symphysis  pubis,  about  one-eighth 
of  an  inch  above  the  lower  edge  of  the  arch,  and  at 
nearly  the  same  distance  beneath  the  anterior  ligaments 
of  the  bladder,  to  which,  and  to  the  tendon  of  the  oppo- 
site muscle,  it  is  connected  by  loose  cellular  membrane ; 
the  tendon  is  at  first  round,  but  becomes  flat  as  it  de- 
scends, and  is  parallel  to  and  in  contact  with  its  fellow ; 
it  then  ends  in  fleshy  fibres,  which  increase  in  breadth, 
and  which,  approaching  the  upper  surface  of  the  mem- 
branous portion  of  the  urethra,  separate  from  those  of 
the  opposite  muscle,  descend  along  the  side  of  the  mem- 
branous portion  of  the  urethra,  and  folding  beneath  it, 
again  approach  the  muscle  of  the  opposite  side,  and  are 
inserted  with  it  into  a  narrow  tendinous  line,  which  be- 
coa  es  lost  in  the  common  central  point  of  the  perinaeum. 
Use,  to  compress,  contract,  close,  and  elevate  the  mem- 
branous portion  of  the  urethra ;  these  fibres  encircle  the 
narrowest  part  of  the  urethra,  that  portion  which  is  just 
behind  the  bulb,  and  may,  by  their  contraction  during 
life,  form  such  an  impediment  to  the  passage  of  an  in- 
strument into  the  bladder,  as  may  lead  the  surgeon  to 
suspect  the  presence  of  a  stricture,  when  in  reality  no 
alteration  of  structure  exists.  The  origin  of  these  mus- 
cles is  occasionally  distinguished  from  the  levatores 
ani,  by  some  small  veins  which  pass  from  the  side  of  the 
neck  of  the  bladder  to  join  the  trunk  of  the  dorsal  veins 
of  the  pqnis,  but  their  insertion  is  confounded  with  these 
muscle  in  perinseo  behind  the  bulb. 


190 

Let  the  student  next  replace  the  triangular  ligament, 
&c.  and  then  re-consider  the  several  parts  before  him, 
in  reference  to  the  operation  of  lithotomy ;  he  has 
already  examined  the  triangular  space  between  the 
erector  penis  and  accelerator  urinae  muscles,  into  which 
the  knife  of  the  operator  is  to  sink  in  order  to  reach  the 
groove  in  the  staff;  this  space  has  been  fully  opened, 
and  the  staff  can  be  plainly  felt  or  seen  passing  above 
the  bulb  through  the  membranous  part  of  the  urethra 
into  the  bladder :  behind  and  below  the  bulb  is  the  rec- 
tum ;  and  close  to  the  rami  of  the  pubis  and  ischium 
are  the  internal  pudic  vessels :  the  large  artery  from  the 
pudic,  called  the  deep  transverse  artery,  or  the  artery 
of  the  bulb,  may  also  be  observed  passing  in  the  sub- 
stance of  the  triangular  ligament,  about  an  inch  below 
the  symphysis  pubis.  Hence  then,  in  order  to  lay  bare 
the  staff  without  injury  to  the  more  important  parts 
which  surround  it,  we  should  endeavour  to  open  the 
urethra  as  near  to  the  base  of  the  triangular  ligament 
as  possible,  as  we  shall  thus  be  most  likely  to  avoid  the 
artery  of  the  bulb.  When  the  knife  of  the  operator  is 
lodged  in  the  groove  of  the  staff,  and  shall  then  be 
pushed  along  it  into  the  bladder,  the  student  will  now 
perceive  that  the  posterior  layer  of  the  triangular  liga- 
ment, the  anterior  fibres  of  the  levator  ani,  and  the  left 
lateral  lobe  of  the  prostate  gland,  must  be  divided; 
and  from  this  view  may  also  learn  that  the  rectum  will 
be  protected  from  injury  if  the  staff  be  well  raised  into 
the  arch  of  the  pubes,  its  groove  turned  a  little  to  the 
left  side,  and  the  wrist  of  the  operator  depressed,  so  as 
to  elevate  the  point  of  the  knife,  and  thus  direct  it  on 
into  the  bladder ;  as  to  withdrawing  the  knife  the  stu- 
dent may  now  learn  in  what  direction  this  can  be  done 
with  safety  and  effect,  and  what  parts  require  to  be  di- 
vided ;  it  is  to  be  withdrawn  slowly  and  steadily  in  a 
direction  backwards  and  outwards  nearly  parallel  to  the 
line  of  the  cutaneous  incision,  the  edge  so  lateralized 
as  to  avoid  cutting  the  rectum  posteriorly,  or  the  pudic 
artery  externally:  in  this  part  of  the  operation  the 
middle  fibres  of  the  levator  ani  must  be  divided,  also 
the  adipose  substance  on  its  perinaeal  surface.  The 
student  may  now  withdraw  the  staff  from  the  bladder, 
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and  pass  it  again  and  again  along  the  urethra  into  that 
cavity :  he  will  soon  perceive  how  apt  the  point  of  the 
instrument  is  to  descend  into  the  sinus  of  the  bulb,  and 
the  necessity  of  depressing  the  handle  of  the  staff,  in 
order  to  raise  the  point  into  the  membranous  part  of 
the  urethra ;  at  the  same  time  he  should  observe,  that 
the  latter  is  about  an  inch  below  the  arch  of  thepubes, 
and  that,  therefore,  the  point  of  the  instrument  is  not 
to  be  too  much  elevated,  otherwise  it  may  lacerate  the 
upper  part  of  the  urethra,  and  injure  some  large  veins 
that  may  be  found  in  this  situation.  The  student  may 
now  also  examine  what  occupies  the  space  between  the 
urethra  and  the  pubes ;  immediately  above  that  canal  is 
the  upper  portion  of  the  triangular  ligament,  attached 
to  the  crura  penis ;  behind  this  ligament  are  one  or  two 
large  veins  from  the  dorsum  of  the  penis,  these  enter 
the  pelvis  along  the  upper  surface  of  the  prostate  gland  ; 
above  these  is  a  smooth  dense  ligament,  the  pubic  liga- 
ment, which  is  attached  to  the  lower  edge  of  the  sym- 
physis  pubis,  and  rounds  off  the  angle  between  the  op- 
posite rami. 

Posterior  to  the  levator  ani,  and  overlapped  by  the 
glutaeus  maximus,  is  the  following  small  muscle : 

COCCYGEUS,  triangular,  at  the  inferior  and  posterior 
part  of  the  pelvis,  behind  and  above  the  levator  ani, 
arises  narrow  from  the  inner  surface  of  the  spine  of  the 
ischium,  the  fibres  expand  along  the  inner  or  lesser 
sacro-sciatic  ligament,  and  are  inserted,  fleshy  and  ten- 
dinous, into  the  extremity  of  the  sacrum  and  side  of  the 
coccyx ;  Use,  to  support  the  os  coccygis  and  to  assist 
in  closing  the  inferior  and  posterior  part  of  the  pelvis ; 
this  muscle  is  between  the  levator  ani  and  the  glutaeus 
maximus ;  it  is  more  distinctly  seen  within  the  pelvis. 

Next  let  the  student  divide  the  central  point  of  the 
perinaeum,  separate  the  rectum  from  the  bulb,  and  draw 
the  former  a  little  downwards  from  the  bladder  and 
prostate  gland ;  he  will  thus  expose  the  inferior  or  pos- 
terior surface  of  the  neck  of  the  bladder,  the  flat  pos- 
terior surface  of  the  prostate  gland,  also  the  vesiculse 
seminales,  the  terminations  of  the  vasa  deferentia,  and 
the  commencement  of  the  urethra,  but  the  most  im- 
portant part  to  direct  the  attention  to,  is  a  small  trian- 
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gular  space  or  portion  of  the  bladder,  just  above  and 
behind  the  prostrate  gland,  which  is  bounded  on  either 
side  by  the  vasa  deferentia  and  vesiculae  seminales,  pos- 
teriorly by  the  cul  de  sac  of  the  peritonaeum,  and  an- 
teriorly by  the  prostrate  gland  which  forms  the  apex  of 
this  triangle ;  within  this  space  the  muscular  coat  of 
the  bladder  is  in  contact  with  the  rectum,  and  from  the 
cavity  of  the  latter  the  former  organ  may  be  perforated 
during  life  without  injuring  any  important  part ;  this 
space  is  about  three  inches  and  a  half,  or  four  inches 
from  the  anus,  and  is  selected  by  some  surgeons  as  the 
best  situation  for  tapping  the  bladder  in  case  of  reten- 
tion of  urine,  when  a  catheter  cannot  be  passed  through 
the  urethra.  The  student  may  now  proceed  to  exa- 
mine the  pelvic  viscera ;  for  this  purpose,  separate  the 
left  crus  penis  from  the  bone,  also  the  left  border  of  the 
triangular  ligament  (if  not  already  done),  and  detach 
the  levator  ani  muscle  of  the  left  side  from  the  bone  ; 
with  the  hand  separate  the  cellular  and  aponeurotic 
bands  which  lie  superior  to  this  muscle ;  then  divide 
the  symphysis  pubis,  or  saw  the  left  os  pubis  about  half 
an  inch  external  to  the  symphysis,  divide  the  left  ilio- 
sacral  articulation,  cut  through  the  psoas  muscle  and 
iliac  vessels,  and  then  remove  the  os  innominatum  and 
lower  extremity  of  the  left  side ;  the  pelvic  viscera  will 
remain  in  the  concavity  of  the  sacrum  and  of  the  oppo- 
site os  innominatum.  These  viscera  will  be  rendered 
more  distinct  by  a  little  dissection ;  first,  moderately  in- 
flating the  bladder  through  the  ureter,  a  ligature  having 
been  tied  around  the  penis,  the  rectum  also  may  be 
moderately  distended  with  curled  hair  or  a  sponge,  and 
attached  to  the  spine  by  a  ligature.  The  pelvic  portion 
oftheperitonceum  should  be  first  attended  to ;  this  mem- 
brane may  be  now  seen  to  descend  along  the  sides  and 
fore-part  of  the  rectum  to  within  about  four  inches  of 
the  anus,  whence  it  is  reflected  on  the  lower  and  back 
part  of  the  bladder :  the  line  of  this  reflection  is,  in  the 
recumbent  position  of  the  subject,  opposite  the  lower 
margin  of  the  third  piece  of  the  sacrum ;  in  the  erect 
posture  it  will  be  found  on  a  level  with  the  junction  of 
the  sacrum  and  coccyx  ;  the  peritonaeum  is  reflected  on 
the  bladder  between  the  middle  of  the  vesiculae  semi- 
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nales,  it  then  ascends  on  the  back  part  and  sides  of  this 
organ  to  its  superior  fundus,  whence  it  is  continued  to 
the  abdominal  muscles;  below  the  line  of  its  reflection  on 
the  bladder,  or  below  the  cul  de  sac,  we  may  again  take 
notice  of  the  triangular  space  on  the  inferior  fundus  of 
the  bladder,  before  alluded  to  as  the  situation  in  which 
that  viscus  can  be  punctured  from  the  rectum,  in  case  of 
retention  of  urine.  The  reflections  of  the  peritonaeum 
from  each  side  of  the  rectum  to  the  back  part  of  the 
bladder,  are  called  the  posterior  ligaments,  and  the  fold 
which  this  membrane  forms  on  each  side  between  the 
bladder  andthe  iliac  fossa  are  named  the  lateral  ligaments 
of  the  bladder ;  these  shall  be  more  particularly  noticed 
presently.  Remark,  the  curved  course  of  the  rectum, 
its  dilatation  near  the  anus,  also  the  connexion  of  the 
peritonaeum  to  its  upper  and  middle  thirds,  and  observe 
that  the  lower  third  of  this  intestine  is  completely  below 
and  unattached  to  this  membrane.  Next  study  the  con- 
nexions of  the  urinary  bladder. 

Vesica  Urinaria,  when  contracted,  is  situated  in  the 
anterior  and  inferior  part  of  the  pelvis  behind  and  be- 
low the  pubis  ;  when  distended  it  occupies  more  or  less 
of  the  hypogastric  region  ;  when  contracted,  it  appears 
of  a  flattened  triangular  form,  the  base  towards  the  rec- 
tum, the  apex  behind  the  lower  edge  of  the  symphisis 
pubis ;  when  distended,  it  presents  an  oval  figure,  the 
larger  end  towards  the  rectum,  the  smaller  and  anterior 
end  towards  the  recti  abdominis  muscles,  between  the 
pubis  and  the  peritonaeum  :  the  axis  of  the  bladder  is  a 
line  directed  through  its  cavity  from  one  extremity  to 
the  other ;  the  posterior  end  of  this  line,  if  produced, 
would  touch  the  extremity  of  the  coccyx,  and  if  conti- 
nued anteriorly  it  would  reach  the  linea  alba,  midway 
between  the  pubes  and  the  umbilicus.  In  the  very 
young  subject,  the  bladder  is  of  a  pyriform  figure,  and 
is  principally  lodged  in  the  hypogastric  region.  The 
bladder  is  connected  to  the  parietes  and  to  the  viscera 
of  the  pelvis  by  folds  of  the  peritonaeum,  and  by  the  re- 
flections of  the  pelvic  fascia.  The  folds  of  the  perito- 
naeum are  termed  false  ligaments,  and  are  five  in  num- 
ber, viz.  two  posterior,  two  lateral,  and  one  superior  : 
the  true  ligaments  are  reflections  of  the  pelvic  fascia, 
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and  are  four  in  number,  two  anterior  and  two  lateral, 
We  shall  first  consider  the  false  ligaments,  or  the  folds 
of  the  peritonaeum,  which  serve  to  connect  the  bladder 
to  the  pelvic  viscera.  The  posterior  ligaments  of  the 
bladder  are  two  in  number,  one  on  each  side ;  they  lead 
from  the  forepart  of  the  rectum  to  the  back  part  of  the 
bladder;  each  is  of  a  semilunar  form,  its  concavity 
looking  forwards  and  upwards  ;  in  this  fold  are  con- 
tained the  ureter  posteriorly,  and  the  obliterated  hy- 
pogastric  artery  anteriorly  ;  between  the  posterior  liga- 
ments the  cul  de  sac  of  the  peritonaeum  descends.  This 
membrane  will  be  also  found  thrown  into  one  or  two 
semilunar  folds  on  the  posterior  surface  of  the  bladder, 
provided  this  viscus  be  in  a  state  of  contraction  ;  these 
disappear,  however,  when  it  becomes  distended  :  hence 
it  may  be  inferred,  that  these  folds  are  designed  to 
admit  of  the  more  easy  distension  of  this  organ.  The 
lateral  ligaments  extend,  one  on  each  side,  from  the  la- 
teral ragions  of  the  bladder  to  the  iliac  fossae ;  each 
contains  in  its  duplicature  the  vas  deferens  in  the  male 
subject,  and  the  ligamentum  teres  of  the  uterus  in  the 
female.  The  superior  ligament  extends  from  the  sum- 
mit of  the  bladder  to  the  recti  muscles  ;  this  portion 
of  the  peritonaeum  is  partially  reflected  over  the  remains 
of  the  urachus  and  of  the  hypogastric  vessels.  Detach 
the  peritonaeum  from  the  right  iliac  fossa,  and  gently 
draw  the  bladder  and  rectum  from  the  pelvis,  we  shall 
then  observe,  that  the  neck  and  side  of  the  former  are 
retained  in  their  situation  by  the  reflection  of  a  strong 
fascia  (the  pelvic  fascia)  from  the  parietes  of  the  pelvis 
upon  this  viscus ;  these  reflections  are  the  true  liga- 
ments of  the  bladder.  The  pelvic  fascia  may  be  con- 
sidered as  a  continuation  of  the  iliac  fascia ;  it  de- 
scends from  behind  the  iliac  vessels  and  from  the  brim 
of  the  pelvis,  to  which  it  adheres,  and  lines  the  pari- 
etes of  the  cavity  as  low  down  as  the  upper  edge,  or 
ttye  origin  of  the  levator  ani  muscle;  here  the  pelvic 
fascia  divides  into  two  laminae,  between  which  this  mus- 
cle is  enclosed  :  the  external  lamina  is  named  the  ob- 
turator fascia,  the  internal  the  vesical  fascia.  The  ob- 
turator fascia  descends  between  the  obturator  internus 
and  levator  ani  muscles,  adhering  very  closely  to  the 
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former,  and  is  inserted  inferiorly  into  the  great  sciatic 
ligament,  into  the  tuber  ischii,  and  into  the  rami  of 
the  ischium  and  pubis,  where  it  is  continuous  with  the 
triangular  ligament  of  the  urethra,  which  ligament  thus 
appears  to  be  the  continuation  of  the  obturator  fascia, 
from  one  side  of  the  pelvis  to  the  other.  The  vesical 
fascia  covers  and  adheres  to  the  internal  surface  of  the 
levator  ani,  lying  between  it  and  the  peritonaeum ;  this 
fascia  descends  anteriorly  to  the  lower  edge  of  the  sym- 
physis  pubis,  and  laterally  to  a  level  with  a  line  carried 
from  this  point  round  to  the  spine  of  the  ischium ;  from 
the  pubis  it  is  reflected  on  the  upper  surface  of  the  pros- 
tate gland,  and  on  the  neck  of  the  bladder,  forming  the 
anterior  true  ligaments  of  this  organ  ;  laterally  it  is  re- 
flected from  the  pelvis  on  the  side  of  the  prostate,  and 
on  the  lower  part  of  the  side  of  the  bladder,  just  above 
the  outer  edge  of  each  vesicula  seminalis,  and  thus  it 
forms  the  true  lateral  ligaments  of  the  bladder  ;  poste- 
riorly the  vesical  fascia  becomes  thin  and  cellular,  is  at- 
tached to  the  side  of  the  rectum,  and  lost  on  the  nerves 
and  vessels  passing  into  and  out  of  the  pelvis.  The 
vesical  fascia  thus  forms  a  pouch  on  each  side  of  the 
bladder,  which  assists  in  closing  the  pelvis ;  it  also 
fixes  the  pelvic  viscera,  supports  the  peritonaeum,  and 
resists  the  pressure  of  the  abdominal  muscles  and  dia- 
phragm. This  fascia  is  perforated  by  several  blood- 
vessels. 

The  anterior  ligaments  of  the  bladder  are  two  in  num- 
ber ;  they  arise,  each,  from  the  lower  margin  of  the  pu- 
bis by  the  side  of  the  symphysis ;  pass  backwards  and 
upwards  on  the  upper  surface  of  the  prostate  gland,  and 
expand  on  the  anterior  part  of  the  bladder ;  many  of  their 
fibres  may  be  seen  to  become  continuous  with  the  mus- 
cular fibres  of  the  bladder.  A  depression  exists  between 
these  two  ligaments,  along  which  the  dorsal  veins  of  the 
penis  pass  from  beneath  the  arch  of  the  pubes  to  the  side 
of  the  bladder  in  their  course  to  the  internal  iliac  veins, 
in  which  they  terminate ;  the  pelvic  fascia,  however,  is 
not  deficient  between  these  ligaments,  but  is  continued 
from  one  to  the  other,  so  as  to  line  this  depression  and 
cover  the  superior  surface  of  these  veins.  The  true -la- 
teral ligaments  of  the  bladder  are,  one  on  each  side ; 

K  2 


196 

each  is  continuous  with  the  anterior  ligament,  and  is 
formed  by  the  reflection  of  the  pelvic  fascia  from  the  in- 
ner surface  of  the  levator  ani  to  the  side  of  the  prostate 
gland  and  of  the  bladder. 

The  superior  and  anterior  extremity  of  the  bladder 
is  sometimes  named  the  superior fundus  ;  theposterior 
extremity,  which  presses  against  the  rectum,  the  infer- 
ior fundus  ;  the  intervening  portion  is  called  the  body, 
and  that  part  which  is  connected  to  the  pubes  the  cer- 
vix ;  the  latter  is  surrounded  by  the  prostate  gland, 
very  little,  however,  of  this  gland  being  above  it.  The 
cervix  presents  a  somewhat  conical  figure ;  and  in  the 
adult  lies  nearly  horizontal,  below  and  behind  the 
pubes ;  in  the  child  it  is  more  vertical.  If  the  bladder 
be  moderately  distended  it  will  be  found  to  present  six 
regions,  on  each  of  which  some  important  object  may 
be  noticed.  1st,  The  superior  region,  is  in  contact  pos- 
teriorly with  the  convolutions  of  the  small  intestines, 
and  anteriorly  with  the  recti  abdominis  muscles  ;  to  it 
are  attached  the  urachus  and  obliterated  umbilical  ar- 
teries ;  posterior  to  these  this  region  is  covered  by  pe- 
ritonaeum, whereas  anterior  to  them  this  membrane  is 
deficient  If  the  bladder  be  much  distended,  this  re- 
gion is  sometimes  found  to  incline  to  the  left  side.  2d, 
and  3d ;  The  lateral  regions  are  continuous  to  the  sides 
of  the  pelvis,  to  the  vesical  fascia,  and  to  the  levatores 
ani  muscles  :  descending  obliquely  backwards  along 
this  region  on  each  side,  we  find  the  vas  deferens  cross- 
ing over  the  obliterated  umbilical  artery  above,  and  over 
the  ureter  below,  thus  passing  internal  to  both,  or  nearer 
to  the  mesial  line ;  the  peritonaeum  adheres  to  so  much 
of  each  lateral  region  of  the  bladder  as  lies  posterior  to 
the  vas  deferens  while  that  portion  anterior  to  it  is  de- 
ficient of  this  serous  covering.  4th,  The  anterior  re- 
gion is  behind  the  recti  muscles,  the  pubes,  the  pubic 
ligament,  and  the  triangular  ligament  of  the  urethra  ; 
all  this  region  wants  the  peritonseal  covering ;  towards 
its  inferior  part  we  observe  the  anterior  ligaments  of  the 
bladder,  between  them  the  dorsal  veins  of  the  penis,  and 
below  them  the  neck  of  the  bladder  surrounded  by  the 
prostate  gland.  5th,  The  posterior  region  is  continuous 
to  the  rectum  in  the  male,  to  the  uterus  in  the  female, 
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and  in  either  sex  occasionally  to  the  convolutions  of  the 
small  intestines ;  all  this  region  is  covered  by  peritonaeum . 
6th,  The  inferior  region,  in  the  female,  lies  on  the  ure- 
ters and  on  the  vagina ;  in  the  male,  on  the  vesiculae  se- 
minales,  the  intervening  cul  de  sac  of  peritonaeum,  the 
rectum  and  the  prostate  gland ;  the  superior  and  posterior 
part  of  this  region  is  covered  by  the  peritonaeum  ;  but  an- 
terior to  the  line  of  the  reflection  of  this  membrane,  from 
the  bladder  to  the  rectum,  is  the  triangular  portion  of  this 
region,  in  which  the  peritonaeum  is  deficient,  and  which 
has  been  already  attended  to,  as  the  situation  in  which 
the  operation  of  tapping  the  bladder  from  the  rectum  may 
be  performed. 

The  coats  of  the  bladder  are  four,  viz.,  1st,  the  serous, 
or  peritonaeal ;  2nd,  the  muscular ;  3d,  the  cellular  ; 
4th  the  mucous  :  the  serous  is  but  a  partial  coat,  it 
covers  all  the  posterior  surface,  the  posterior  part  of 
the  upper  and  lower  fundus  ;  also  the  posterior  part  of 
each  side.  All  the  anterior  region,  the  fore-part  of  the 
sides,  and  of  the  upper  and  lower  regions,  are  therefore 
uncovered  by  peritonaeum;  when  the  bladder  is  dis- 
tended there  is  more  of  this  organ  in  proportion  co- 
vered by  this  membrane  than  in  its  contracted  state. 
The  peritonaeal  covering  of  the  bladder  is  very  dense, 
it  may  be  easily  dissected  off  the  following.  2d,  the 
muscular  coat  consists  of  fibres  which  are  stronger  and 
redder  than  the  muscular  fibres  on  any  of  the  other 
hollow  viscera ;  they  take  different  directions ;  those  of 
the  superficial  layer  run  chiefly  in  a  longitudinal  direc- 
tion, are  connected  anteriorly  and  inferiorly  to  the  an- 
terior ligaments  of  the  bladder,  and  superiorly  to  the 
urachus,  posteriorly  and  inferiorly  to  the  base  of  the 
prostate  gland  ;  these  fibres  are  stronger  on  the  ante- 
rior and  posterior  surfaces  than  on  the  sides  of  the  blad- 
der :  on  the  latter  regions  they  run  obliquely.  The  an- 
terior fibres,  from  having  a  fixed  attachment,  are  called 
by  some  the  detrusor  urince  muscle :  the  deep  fibres 
mostly  take  a  circular  direction,  are  weak  superiorly, 
but  strong  near  the  cervix,  where  they  are  supposed  to 
act  as  a  sphincter  muscle ;  these  circular  fibres  which 
have  received  this  name,  may  be  more  distinctly  seen 
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by  everting  the  bladder,  and  dissecting  off'  the  mucous 
membrane  near  the  orifice  of  the  urethra  behind  the 
uvula.  At  the  anterior  part  of  the  inferior  region  there 
is  a  compact  layer  of  white  dense  fibrous  substance,  into 
which  the  muscular  fibres  of  the  bladder  are  inserted, 
but  which  itself  does  not  appear  to  be  muscular  except 
near  the  cervix ;  this  structure  will  be  found  to  corres- 
pond with  a  particular  region,  which  will  be  noticed  pre- 
sently in  the  interior  of  the  bladder,  and  which  is  called 
the  trigone,  or  the  velum.  Beneath  the  muscular  is  the 
3d,  or  the  cellular  coat ;  it  invests  the  whole  organ,  is 
very  elastic,  and  seldom  contains  any  adipose  substance. 
Open  the  bladder  by  aperpendicular  incision  through  its 
anterior  part ;  and  the  4th,  or  the  mucous  coat,  will  be 
observed ;  this  is  pale,  and  thrown  into  many  folds,  par- 
ticularly if  the  bladder  had  been  empty,  for  this  mem- 
brane has  no  contractile  power ;  through  it  the  muscular 
fibres  project,  presenting  a  reticulated  appearance,  and 
very  frequently  the  mucous  membrane  forms  pouches,  or 
small  sacks,  between  these  :  inferiorly  is  seen  the  orifice 
of  the  urethra ;  it  is  somewhat  of  a  crescentic  figure,  a 
small  tubercle  (the  uvula)  projecting  into  it  from  below ; 
posterior  to  this  the  mucous  membrane  presents  a  smooth 
and  dense  appearance  throughout  a  small  triangular  space 
called  the  velum  or  trigone ;  at  the  posterior  angles  of 
this  space  the  orifice  of  each  ureter  may  be  observed,  the 
line  extending  between  these  forms  the  base  of  this  tri- 
angle ;  this  line  is  somewhat  semilunar  ;  the  sides  of  the 
trigone  are  defined  by  lines  drawn  from  each  ureter  to 
the  uvula  ;  each  is  from  an  inch  to  an  inch  and  a  half 
in  length ;  beneath  the  membrane  covering  each  of 
these  lines  pale  muscular  fibres  may  in  general  be 
found ;  these  have  been  named  by  Mr.  Bell,  the  mus- 
cles of  the  ureters,  who  describes  each  as  arising  from 
the  vesical  extremity  of  the  ureter,  and  thence  descend- 
ing obliquely  forwards  and  inwards,  to  be  inserted  by 
a  tendon  common  to  its  fellow  into  the  uvula.  The  use 
which  he  assigns  to  them  is,  to  restrain  the  termination 
of  the  ureters,  and  preserve  the  obliquity  of  the  passage 
of  these  tubes  through  the  coats  of  the  bladder  when  it 
is  contracted  ;  for,  says  he,  without  this  provision  the 


199 

urine  would  be  sent  retrograde  into  the  ureters,  instead 
of  forward  into  the  urethra.  These  lines,  however, 
seldom  present  this  structure  so  distinctly  as  has  been 
described,  and  how  far  their  supposed  use  is  correctly 
ascribed  to  them  is  very  questionable.  The  uvula  of  the 
bladder  is  a  small  eminence  at  the  apex  of  the  trigone, 
much  better  marked  in  some  than  in  others ;  it  is  merely 
a  thickening  and  peculiar  organiz  ation  of  the  sub-mucous 
tissue ;  it  is  nearly  opposite,  but  a  little  anterior  to 
the  third  or  middle  lobe  of  the  prostate  gland.  The 
trigone  is  the  most  sensible  and  vascular  part  of  the 
bladder :  posterior  to  the  trigone  the  bladder  is  fre- 
quently, particularly  in  old  subjects,  dilated  into  a  sort 
of  pouch.  In  the  female  the  trigone  is  smaller,  but 
broader  in  proportion  than  in  the  male,  and  the  uvula  is 
less  distinct. — The  urethra  is  the  next  division  of  the 
urinary  organs  to  be  examined  ;  as  this  canal,  however, 
in  the  male,  is  the  common  passage  for  the  urine  and 
seminal  fluid,  or  as  it  is  a  part  both  of  the  urinary  and 
generative  organs,  we  shall  postpone  the  description  of  it 
until  we  have  considered  the  latter. — The  organs  of  ge- 
neration in  the  male  are  the  testicles  and  their  appen- 
dices, the  vesiculae  seminales,the  prostate  and  anti-pros- 
tatic  glands,  (the  latter  have  been  already  examined,) 
the  penis,  and  the  urethra.  We  shall  describe  these 
organs  in  the  following  order:  1st,  thetestes,  with  their 
coverings ;  2d,  the  vasa  deferentia ;  3d,  the  vesiculae  se- 
minales  ;  4th,  the  prostate  gland ;  5th,  the  penis ;  and 
6th,  the  urethra.  . 


DISSECTION     OP   THE     ORGANS    OP   GENERATION    IN 
THE    MALE. 

1st.  THE  Testes ;  these  two  glands  are,  in  the  very 
young  foetus,  contained  in  the  abdomen  beneath  each  kid- 
ney ;  a  short  time,  however,  previous  to  birth,  they  de- 
scend into  that  situation  which  they  are  found  to  occupy 
in  the  adult,  and  are  surrounded  by  several  tunics,  viz. 
the  scrotum,  dartos,  superficial  fascia,  tunica  communis, 
tunica  vagiiialis,  and  tunica  albuginea. 
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The  Scrotum  is  a  process  of  common  integument 
continued  from  the  inner  side  of  each  thigh,  and  from 
the  perinseum  and  penis;  it  is  generally  of  a  dark 
brown  color,  thinly  covered  with  hair,  and  very  rugged, 
being  thrown  into  numerous  rugae,  it  is  so  thin  that  the 
small  sub-cutaneous  veins  and  sebaceous  follicles  can 
be  seen  through  it ;  the  prominent  hard  ridge  or  raphe 
is  continued  from  the  perinseum  along  its  middle  line  as 
far  as  the  penis.  The  Dartos  is  the  cellular  tissue  im- 
mediately subjacent  to  the  skin,  it  usually  presents  a  red- 
dish appearance,  a  number  of  small  vessels  being  distri- 
buted through  it ;  its  texture  is  very  loose,  and  is  readily 
distended  in  emphysema  orinanasarca;  it  never  contains 
any  fat ;  it  is  somewhat  more  dense  in  the  mesial  line 
than  at  either  side.  The  dartos  is  connected  to  the  rami 
of  the  pubis  and  ischium  of  each  side,  and  to  the  raphe  in 
the  middle,  thence  it  ascends  between  the  testes  to  the 
urethra,  and  thus  assists  in  forming  the  septum  scroti. 
The  dartos  manifests  during  life  a  degree  of  contracti- 
lity above  that  which  the  cellular  tissue  enjoys  in  any 
other  situation ;  it  has  therefore  been  considered  by 
some  as  a  cutaneous  muscle ;  this  idea  is  probably  in- 
correct, although  it  certainly  possesses  the  power  of 
corrugating  the  skin,  distinct  from  that  rolling  motion 
of  the  testicle  produced  by  the  cremaster  muscle  ;  pos- 
teriorly the  dartos  frequently  appears  to  derive  a  few 
muscular  fibres  from  the  sphincter  ani.  The  superficial 
fascia  of  the  scrotum  is  continued  from  that  of  the  ab- 
domen around  each  spermatic  cord  and  testicle ;  it  is 
thin  and  loose,  and  becomes  continuous  with  the  fascia 
of  the  peranaeum :  as  this  fascia  envelopes  the  cord  and 
testis  on  each  side,  it  assists  the  dartos  in  forming  the 
septum  scroti,  and  so  retains  each  testicle  at  its  own 
side.  The  tunica  communis  is  composed  of  the  expanded 
fibres  of  the  cremaster  muscle  and  of  fine  connecting 
cellular  membrane ;  this  tunic  surrounds  the  cord  and 
testis  :  the  fibres  of  the  cremaster  are  expanded  chiefly 
on  the  forepart  and  sides  of  the  testis.  The  tunica 
'oaginalis  was  originally  a  process  of  the  peritonaeum, 
having  been  prolonged  along  the  cord  and  around  the 
testicle  as  the  latter  was  descending  from  the  abdomen 
to  the  scrotum ;  at  this  early  age,  the  tunica  vaginalis 
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in  the  scrotum  communicated  with  the  general  cavity  of 
the  peritonaeum  by  a  sort  of  canal  which  led  along  the 
fore-part  of  the  cord  from  the  abdomen  to  the  scrotum  : 
this  canal,  however,  about  the  period  of  birth,  was  closed 
by  adhesive  inflammation,  and  ever  after  wards  the  cavity 
of  the  tunica  vaginalis  is  quite  distinct  from  that  of  the 
peritonaeum.  The  tunica  vaginalis,  therefore,  is  a  se- 
rous membrane,  a  shut  sac,  suspending,  and  partly  en- 
closing the  testicle,  and  also  reflected  over  its  anterior 
part  and  sides :  that  portion  of  it  which  suspends  the 
gland,  and  which  lines  the  scrotum,  may  be  named  the 
tunica  vaginalis  scroti ;  while  the  reflected  portion  which 
covers  the  sides  and  fore-part  of  the  testicle  is  the  tu- 
nica vaginalis  testis.  This  membrane  is  so  loosely  con- 
nected to  the  scrotum  that  it  can  be  detached  from  it 
with  little  force  ;  it  is  thence  reflected  on  the  side  and 
fore-part  of  the  epididymis  and  testis  ;  it  also  ascends  a 
short  distance  on  the  fore-part  of  the  cord  ;  the  posterior 
part  of  the  epididymis  is  altogether  uncovered  by  it :  as 
it  is  continued  from  the  epididymis  to  the  testicle  it  passes 
in  between  these  organs,  particularly  on  their  outer  side, 
so  as  to  form  a  sort  of  pouch  between  them.  Both  the 
testicle  and  epididymis  are  in  reality  behind  this  serous 
membrane,  and  nothing  is  contained  within  its  cavity 
except  the  serous  fluid,  which  lubricates  its  opposed  sur- 
faces, and  which  facilitates  that  gliding  motion  which 
the  testicle  undergoes  in  the  scrotum.  When  the  an- 
terior part  of  the  tunica  vaginalis  is  divided,  we  seeks  in- 
ternal surface  smooth  and  polished,  and  shining  through 
its  reflected  layer  which  covers  the  testis,  we  can  dis- 
cern the  next  tunic  of  this  gland,  tunica  albuginea  : 
this  is  a  dense  fibrous  membrane ;  it  forms  the  proper 
capsule  of  the  gland,  adheres  to  it,  preserves  its  pe- 
culiar form,  and  sends  several  processes  or  septa  into 
the  testicle,  which  will  be  seen  when  the  body  of  the 
latter  shall  have  been  opened ;  it  has  no  connexion 
to  the  epididymis  :  it  is  difficult  to  dissect  off  the  re- 
flected layer  of  the  serous"  membrane,  or  the  tunica 
vaginalis  testis  from  the  tunica  albugmea,  they  are  so 
intimately  united ;  through  the  latter  several  blood- 
vessels can  be  distinctly  seen.  Each  testicle  is  of  an 
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oval  form,  flattened  on  each  side,  also  a  little  on  the  back 
part  beneath  the  epididymis  ;  it  is  suspended  rather  ob- 
liquely, the  superior  extremity  being  directed  forwards 
and  outwards,  the  inferior  backwards  and  inwards.  Bent 
like  an  arch,  along  the  posterior  surface  of  each  testicle, 
is  the  epididymis,  long  and  narrow, large  above  (globus 
major),  narrow  in  the  middle  (body),  and  again  enlarged 
below  (globus  minor),  attached  to  the  testicle  above  by 
vessels,  and  in  the  rest  of  its  extent  by  the  reflected 
layer  of  the  tunica  vaginalis,  closely  on  the  internal,  but 
very  loosely  on  the  external  or  femoral  side  ;  from  its  in- 
ferior extremity  the  vas  deferens  proceeds,  and  thence 
ascends  along  its  internal  side.  Divide  the  tunica  albu- 
ginea  anteriorly  and  we  observe  the  testicle  to  be  com- 
posed of  a  soft  greyish  pulpy  substance,  which,  when 
opened  out  a  little,  and  floated  in  water,  is  found  to  con- 
sist of  numerous  fine  tortuous  shreds  or  vessels  of  deli- 
cate texture,  loosely  connected  to  each  other ;  some  are 
of  considerable  length,  and  with  a  little  care  may  be 
drawn  out  of  the  gland  to  the  extent  of  two  or  three 
feet ;  they  are  placed  in  packets  or  fasciculi,  which 
are  separated  from  each  other  by  fibrous  bands  or 
septa,  which  are  derived  from  the  tunica  albuginea, 
and  which  may  now  be  seen  to  pass  in  considerable 
numbers  through  the  gland  towards  the  back  part, 
where  they  join  the  corpus  higlimorianum  :  this  name 
is  applied  to  a  long  fold  or  process  of  the  tunica  al- 
buginea, which  projects  into  the  back  part  of  the 
gland  ;  it  consists  of  two  laminae,  between  which  the 
vessels  and  nerves  of  the  testicle  are  enclosed ;  this 
process  is  broader  above  than  below,  is  perforated  in 
the  former  situation  by  the  excretory  ducts  of  the 
testicle ;  to  its  anterior  border  and  sides  are  attached 
the  sepimenta  or  processes  of  the  tunica  albuginea  be- 
fore mentioned.  From  the  several  collections  of  small 
tubes,  which  are  disposed  between  these  bands  or 
septa,  about  twelve  or  twenty  larger  vessels  may  be 
seen  to  proceed  nearly  in  parallel  lines  towards  the 
back  part  of  the  gland ;  these  are  the  tubiili  recti ;  they 
pierce  the  corpus  highmorianum,  and  if  one  lamina 
of  this  process  be  raised  off  they  will  be  seen  entangled 
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with  each  other,  and  with  the  vessels  and  nerves  of  the 
gland:  this  structure  receives  the  name  of  Rete  Testis, 
which  is  therefore  placed  near  the  posterior  part  of  the 
gland,  and  enclosed  between  the  laminae  of  the  corpus 
highmorianum;  from  the  upper  part  of  this  tissue  five  or 
six  tortuous  vessels  ascend  obliquely  backwards,  pierce 
the  tunica  albuginea,  and  arrive  at  the  head  of  the  epidi- 
dymis ;  here  they  increase  in  size,  and  become  coiled  or 
convoluted ;  these  are  the  vasa  efferentia  or  coni  vascu- 
losi :  they  all  terminate  in  the  head  or  globus  major  of 
the  epididymis,  and  unite  into  one  small  duct  (the  vas 
deferens),  which  is  twisted  and  coiled  over  and  over  again 
in  a  most  extraordinary  and  peculiar  manner.  The  body 
and  globus  minor  of  the  epididymis  are  solely  composed 
of  this  convoluted  vessel,  which  by  care  may  be  unra- 
velled to  a  great  extent :  the  convolutions  of  this  tube,  of 
which  the  epididymis  thus  consists,  are  connected  to  each 
other  by  fine  cellular  tissue  and  by  the  reflected  tunica 
vaginalis ;  the  epididymis  has  no  fibrous  capsule  like  the 
testis ;  from  its  lower  extremity  the  vas  deferens  at 
length  escapes,  and  increasing  in  size  and  density,  this 
duct  bends  upwards  along  the  inner  side  of  the  epididy- 
mis, and  a  little  above  the  head  of  the  latter  it  becomes 
connected  to  the  spermatic  vessels  and  cremaster  mus- 
cle; with  these  it  continues  its  course  obliquely  upwards 
and  outwards  along  the  inguinal  channel,  and  through  the 
internal  abdominal  ring :  it  here  separates  from  the  sper- 
matic vessels,  the  latter  ascending  towards  the  spine, 
while  the  vas  deferens  passes  backwards,  inwards,  and 
downwards,  enclosde  in  the  lateral  fold  of  peritonae- 
um, which  conducts  it  to  the  bladder,  along  the  side  and 
inferior  fundus  of  which  it  runs  internal  to  the  ve- 
sicula  seminalis,  and  converging  to  its  fellow ;  at  the 
base  of  the  prostate  gland  each  vas  deferens  joins 
the  duct  of  the  corresponding  vesicula,  and  the  union 
of  these  forms  the  ductus  ejaculatorlus  communis^ 
which  runs  through  the  prostate  obliquely  for  wards  and 
inwards,  and  opens  into  the  prostatic  portion  of  the 
urethra  on  the  side  of  the  verumontanum.  While  the 
vas  deferens  is  contained  in  the  spermatic  cord,  it  lies 
posterior  to  the  spermatic  arteries  and  veins,  and  to  the 
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cremaster  muscle ;  as  it  passes  through  the  internal  ring 
it  hooks  round  the  epigastric  artery,  being  separated  from 
it  by  the  spermatic  artery  alone  ;  the  vas  deferens  next 
passes  over  the  psoas  and  iliac  muscles,  the  external  iliac 
artery  and  vein ;  it  then  bends  over  the  obliterated  hypo- 
gastric  artery  and  descends  internal  to  it ;  and  in  the 
same  manner  it  next  crosses  over  the  ureter,  so  as  to  lie 
at  first  anterior  to  that  tube,  or  between  it  and  the  blad- 
der, and  then  to  descend  along  its  internal  side ;  the  vas 
deferens  then  runs  between  the  bladder  and  rectum, 
neaf  to  its  fellow,  and  internal  to  the  vesicula  seminalis, 
as  far  as  the  prostate  gland,  which  it  perforates  in  the 
direction  before  mentioned.  This  vessel  has  a  peculiar 
hard  wiry  feel  like  whip-cord  :  its  caliber  is  small ;  its 
coats  are  two  in  number,  an  internal  mucous,  and  an  ex- 
ternal, very  thick,  firm  and  white,  like  cartilage.  Be- 
tween the  vesiculse  each  vas  deferens  is  flattened,  en- 
larged, and  often  convoluted;  when  it  enters  the  prostate 
it  again  contracts,  and  its  firm  external  tunic  ceases. 
In  some  a  second  duct  will  be  found  to  leave  the  testis 
and  to  run  for  some  distance  parallel  to  the  vas  deferens, 
which  in  some  cases  it  will  join,  while  in  others  it  will 
be  found  to  end  in  a  cul  de  sac.  The  spermatic  cord 
extends  from  the  epididymis  to  the  internal  abdominal 
ring  ;  it  consists  of  the  vas  deferens,  spermatic  artery, 
veins,  and  nerves  ;  this  fasciculus  of  vessels  is  covered 
by  loose  cellular  membrane,  and  by  the  cremaster  mus- 
cle :  beneath  the  latter  the  vessels  of  the  cord  will  be 
found  joined  together  by  a  fine  but  tolerably  dense  mem- 
brane, named  the  Tunica  J^aginalis  of  the  cord ;  this 
membrane  is  the  remains  of  that  portion  of  peritonaeum 
which  in  the  fcetus  accompanied  the  spermatic  vessels  of 
the  scrotum,  and  which  afterbirth  lost  its  serous  charac- 
ters, and  became  converted  into  condensed  cellular  mem- 
brane ;  this  covering  is  strengthened  by  that  prolonga- 
tion of  the  fascia  trans  versalis  which  is  continued  from 
the  internal  abdominal  ring  along  the  spermatic  ves- 
sels.— The  spermatic  artery  arises  from  the  abdominal 
aorta  below  the  renal  artery,  and  not  unfrequently  from 
the  latter  ;  it  descends  along  the  psoas  muscle,  passes 
through  the  internal  abdominal  ring  on  the  outer  side 
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of  the  epigastric  artery ;  it  then  enters  the  spermatic 
cord,  and  is  conducted  to  the  back  part  of  the  testicle ; 
it  divides  into  several  branches  which  enter  the  rete  tes- 
tis ;  these  subdivide  minutely  as  they  proceed  into  the 
substance  of  the  testicle,  in  which  they  terminate  in  the 
commencement  of  the  tubuli  seminiferi  and  of  the  sper- 
matic veins.  The  last  named  vessels  leave  the  rete  testis, 
twine  around  the  arteries,  and  then  ascend  in  the  sper- 
matic cord ;  a  little  above  the  testicle  these  vessels  be- 
come very  tortuous,  and  form  a  plexus,  which  is  named 
the  Corpus  Pampiniforme :  the  spermatic  veins  then  ac- 
company the  spermatic  artery  through  the  inguinal  ca- 
nal and  along  the  psoas  muscle  towards  the  spine ;  the 
spermatic  vein  on  the  right  side  generally  ends  in  the 
inferior  cava  near  the  entrance  of  the  right  renal  vein  ; 
the  spermatic  vein  on  the  left  side  frequently  ends  in 
the  left  renal  vein.  The  nerves  of  the  testicle  are  de- 
rived chiefly  from  the  spermatic  plexus,  which  is  formed 
by  the  union  of  branches  from  the  lumbar  ganglions  of 
the  sympathetic,  with  filaments  from  the  splanchnic  nerves 
and  from  the  renal  plexus ;  the  cremaster  muscle  is 
also  supplied  by  branches  from  the  lumbar  plexus  of 
spinal  nerves,  hence  this  muscle  is,  to  a  certain  extent, 
voluntary. 

The  Vesiculce  seminales  are  two  in  number ;  they  are 
situated  on  the  inferior  surface  of  the  bladder  behind  and 
above  the  prostate  gland,  on  the  outer  side  of  the  vasa 
deferentia,  and  anterior  to  the  rectum;  each  is  of  an  oval 
figure,  about  two  inches  long  and  half  an  inch  broad;  the 
superior  and  posterior  extremity  is  round,  and  in  contact 
with  the  ureter ;  the  anterior  extremity  is  narrow,  con- 
nected to  the  prostate  gland,  and  ends  in  a  small  duct 
which  joins  the  vas  deferens ;  the  union  of  these  forming 
the  common  seminal  or  ejaculatory  duct,  which  latter 
passes  obliquely  forwards  and  inwards  through  the  pros- 
tate gland,  and  opens  into  the  urethra  by  the  side  of  the 
verumontanum.  Although  the  vesiculae  look  like  a  con- 
geries of  cells,  yet  by  dissection  they  may  be  unravelled, 
so  as  to  appear  as  one  continued  tube  convoluted  or  coiled 
very  much,  the  different  coils  communicating  with  each 
other :  these  organs  are  covered  by  a  dense  fascia,  which 


206 

is  continued  from  that  covering  the  prostate  gland.  Each 
vesicula  consists  of  two  tunics,  viz.  mucous  membrane 
internally,  and  peculiar  grey  substance  externally,  some- 
what similar  to,  but  softer  than  the  outer  coat  of  the  vas 
deferens.  The  vas  deferens  communicates  more  freely 
with  the  corresponding  vesicula  than  the  latter  does  with 
the  former,  hence  air  or  fluid  injected  into  the  vas  defe- 
rens will  generally  distend  the  vesicula  seminales  of  the 
same  side  before  it  escapes  into  the  urethra.  These  or- 
gans are  generally  believed  to  contribute  some  additional 
secretion  to  the  seminal  fluid,  rather  than  to  serve  as  reser- 
voirs for  the  latter;  their  exact  use,  however,  is  not  well 
known ;  they  are  wanting  in  many  animals.  The  Pros- 
tate gland  is  situated  at  the  anterior  and  inferior  part  of 
the  pelvis  behind  the  triangular  ligament,  in  front  of  the 
rectum,  to  which  it  is  connected  by  cellular  membrane ; 
it  surrounds  the  neck  of  the  bladder,  and  is  attached  by 
the  anterior  ligaments  of  this  organ  to  the  lower  edge  of 
the  symphysis  pubis,  from  which  it  is  about  three-fourths 
of  an  inch  distant.  The  prostate  gland  is  somewhat 
heart-shaped,  or  triangular ;  it  is  also  compared  to  a 
chesnut ;  the  base  or  larger  extremity  is  posterior,  and 
connected  to  the  vesiculae  seminales ;  the  apex  is  ante- 
rior, and  extends  within  a  short  distance  of  the  trian- 
gular ligament ;  the  neck  of  the  bladder,  and  about  an 
inch  of  the  urethra,  run  through  its  substance,  but  a 
smairportion  of  it  lies  superior  to  the  neck  of  the  blad- 
der and  urethra;  this  part  is  convex,  and  is  covered  by 
the  dorsal  veins  of  the  penis,  and  by  the  anterior  liga- 
ments of  the  bladder ;  the  inferior  or  posterior  surface 
of  the  gland  is  almost  flat,  a  slight  groove  is  generally 
observable  on  it,  extending  along  the  mesial  line;  this 
surface  is  attached  to  the  fore-part  of  the  rectum,  and 
may  be  felt  distinctly  either  in  the  living  or  in  the  dead 
subject  by  the  finger  introduced  into  the  intestine  about 
two  inches  and  a  half  above  the  anus ;  the  sides  of  the 
gland  are  smooth  and  round,  and  are  covered  by  a 
strong  fascia,  by  several  veins,  and  by  the  levatores  ani 
muscles.  In  the  base  or  posterior  end  is  a  notch  for 
the  entrance  of  the  common  ejaculatory  ducts ;  this 
notch,  together  with  the  groove  on  the  posterior  siir- 


face,  and  the  passage  of  the  urethra  above  this,  have 
caused  this  gland  to  be  described  as  consisting  of  two 
lateral  portions,  called  the  right  andleft  lateral  lobes  ; 
these  are  connected  to  each  other  posteriorly  by  a  small 
transverse  process,  called  the  middle  lobe ;  this  may  be 
seen  by  detaching  the  vesiculae  seminales,  and  vasa  defe- 
rentia  from  the  bladder,  and  leaving  them  suspended  by 
their  common  ducts,  the  middle  lobe  of  the  prostate  will 
then  be  seen  to  pass  from  one  lateral  lobe  to  the  other,  and 
to  be  closely  connected  to  the  mucous  membrane  of  the 
bladder. 

The  prostate  gland  has  a  firm  resisting  feel,  is  of  a 
greyish  colour,  and  appears  to  possess  a  very  compact 
structure  ;  this,  however,  is  chiefly  owing  to  the  strong 
fascia  which  invests  it,  and  which  forms  its  capsule:  the 
capsule  has  been  already  described  as  being  partly  de- 
rived from  the  posterior  layer  of  the  triangular  ligament, 
which  expands  on  the  sides  and  inferior  surface  of  the 
gland,  and  partly  from  the  reflection  of  the  pelvic  fascia 
from  thepubes,  called  the  anterior  ligaments  of  the  blad- 
der. Next  continue  the  incision  which  was  made  in  the 
fore-part  of  the  bladder,  through  the  upper  part  of  the 
prostate,  so  as  to  lay  open  the  urethra,  we  shall  perceive 
how  this  gland  surrounds  the  canal,  also  the  greater 
thickness  of  its  lateral  portions.  The  prostate  glands 
consist  of  several  follicles  or  acini  closely  connected  to 
each  other,  and  covered  externally  by  the  capsule,  and 
internally  by  the  mucous  membrane;  these  follicles  open 
by  several  small  ducts,  ten  or  twelve,  on  the  lower  sur- 
face of  the  urethra,  on  either  side  of  the  verumontanum ; 
some  small  ducts  also  open  on  the  upper  surface  of  the 
canal. 

The  Penis  is  covered  by  the  common  integuments 
and  by  the  superficial  fascia ;  the  skin  is  thin  and  loose  ; 
it  is  continued  from  that  of  the  abdomen  and  scrotum 
around  this  organ,  and  extends  some  way  beyond  it  in 
the  form  of  a  loose  fold,  the  prepuce ;  from  the  extre- 
mity of  this  process  the  skin  is  reflected  inwards  as  far 
as  the  corona  glandis,  where  it  becomes  very  thin ;  it 
is  thence  continued  over  the  glans  penis  to  the  orifice 
of  the  urethra,  where  it  is  continuous  with  the  lininc; 
membrane  of  the  urethra  ;  inferior  to  this  opening  it 
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forms  a  fold,  the  frsenum  preputii ;  the  prepuce,  there- 
fore, is  only  a  fold  of  the  common  integument,  the  sides 
of  which  are  connected  together  by  very  loose  cellular 
tissue;  this  fold  is  expanded  when  the  prepuce  is 
drawn  back,  or  when  the  penis  becomes  distended ; 
the  inner  side  of  the  prepuce  is  of  more  delicate  tex- 
ture than  the  external,  and  that  portion  of  it  which  is 
continued  over  the  glands  is  still  more  delicate  than 
either.  Beneath  the  skin,  around  the  corona  glandis, 
are  a  number  of  small  sebaceous  glands,  glandulse  odo- 
riferae  or  Tysoni.  The  superficial  fascia  which  covers 
the  penis  is  continued  from  that  of  the  abdomen,  and 
extends  around  the  penis  as  far  as  the  corona  glandis ; 
it  is  thick  and  strong  posteriorly,  where  it  is  reflected 
from  the  linea  alba  on  the  penis,  so  as  to  form  the  su- 
perficial suspensory  ligament  of  the  latter  ;  anteriorly 
it  is  loose  and  delicate.  Beneath  these  coverings  the 
penis  is  found  to  consist  of  two  long  cylindrical  bodies, 
termed  the  crura  or  corpora  cavernosa  penis  ;  each  of 
these  is  composed  of  a  strong,  elastic,  tendinous,  and 
fibrous  substance,  forming  a  sort  of  tube,  which  is  filled 
with  a  soft  cellular  tissue,  through  which  a  considerable 
artery,  and  several  small  tortuous  veins,  run  from  one 
end  to  the  other.  Each  crus  penis  commences  narrow 
in  front  of  the  tuber  ischii,  and  adheres  to  the  rami 
of  the  ischium  and  pubis,  as  far  forwards  as  the  sym- 
physis  ;  anterior  to  this  the  two  crura  become  insepa- 
rably united,  and  continue  so  as  far  as  the  corona 
glandis ;  here  each  crus  ends  in  an  obtuse  point,  over 
which  the  glans  penis,  which  is  the  expanded  extremity 
of  the  corpus  spongiosum  urethrse,  is  folded  ;  the  two 
crura  are  attached  to  the  symphysis  pubis  by  the  true 
suspensory  ligament,  which  is  very  strong,  and  of  a  tri- 
angular figure ;  it  arises  from  the  symphysis,  and  is  in- 
serted into  each  crus  :  it  consists  of  two  laminae,  be- 
tween which  the  dorsal  vessels  and  nerves  of  the  penis 
pass.  The  crura  penis  are  separated  from  each  other 
by  an  imperfect  tendinous  septum,  composed  of  paral- 
lel fibres,  with  such  intervals  between  them  that  the 
cavity  of  one  crus  communicates  with,  and  can  be  in- 
jected from  that  of  the  other ;  this  septum  is  named 
pectiniforme.  The  crura  penis  are  somewhat  conical, 
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the  apex  of  each  being  attached  to  the  ischium  and  pu- 
bis,  the  base  supporting  the  glans ;  they  are  round  ex- 
ternally, flattened  towards  each  other ;  a  wide  and  deep 
groove  exists  between  them  inferiorly,  which  contains 
the  urethra,  and  a  more  superficial  one  superiorly,  in 
which  the  dorsal  vessels  and  nerves  of  the  penis  run. 
The  erection  of  the  penis  during  life  is  caused  by  a 
greater  quantity  of  blood  than  usually  circulates  through 
this  organ  being  propelled  by  an  increased  action  of 
the  arteries  into  the  small  vessels  of  the  corpora  caver- 
nosa  penis :  anatomists  are  not  agreed  as  to  the  exact 
structure  of  the  corpora  cavernosa,  or  as  to  the  proxi- 
mate cause  of  their  erection  during  life,  or  how  the 
blood  is  circumstanced  during  that  condition;  some  con- 
sider that  the  arteries  pour  their  blood  into  the  cells  of 
the  cellular  tissue  which  surrounds  them,  so  as  to  cause 
their  distension,  and  that  from  these  the  blood  is  slowly 
and  gradually  absorbed  by  the  veins;  others  conceive  that 
the|arteries  directly  communicate  with  the  veins,  and  that 
these  latter  vessels  are  tortuous  and  coiled  to  such  a  de- 
gree as  to  retard  the  course  of  the  return  of  the  blood, 
and  so  cause  the  distention  and  consequent  erection  of 
the  whole  organ. 

The  Urethra  extends  from  the  neck  of  the  bladder  to 
the  extremity  of  the  penis  ;  it  is  lined  by  a  fine  mucous 
membrane,  which  is  continuous  posteriorly  with  the  mu- 
cous membrane  of  the  bladder,  and  anteriorly  with  the 
thin  integument,  which  is  reflected  from  the  inside  of  the 
prepuce,  over  the  glans  penis,  as  far  as,  and  even  within, 
the  orifice  of  the  urethra.  This  membrane  is  covered  at 
first  by  the  prostate  gland,  and  this  portion  of  the  canal 
is  called  the  prostatic  portion  of  the  urethra ;  the  next 
succeeding  portion  is  covered  by  the  compressores  ure- 
thrae  muscles,  by  the  triangular  ligament,  andby  a  pecu- 
liar reddish  or  spongy  looking  cellular  tissue,  which  con- 
tains several  small  blood-vessels,  chiefly  veins  ;  this  part 
of  the  urethra  is  called  the  membranous  portion ;  the 
remainder  of  the  canal  is  covered  by  a  cellular  and  vas- 
cular substance  of  a  dark  red  or  purple  colour,  named  the 
corpus  spongiosum  urethra,  which  commences  in  the 
bulb  ;  and  ends  in  the  glans  penis ;  this  portion  of  the 
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urethra  is  named  the  spongy  portion.  The  first,  or  the 
prostatic  portion  of  the  urethra  is  within  the  pelvis ;  it  is 
about  an  inch  and  a  quarter,  or  an  inch  and  a  half  in 
length ;  in  the  erect  position  of  the  body  its  direction  is 
downwards  and  forwards  ;  it  is  nearer  to  the  upper  than 
to  the  lower  surface  of  the  gland.  The  membranous 
portion  is  about  half  an  inch  long  ;  it  is  described  in  ge- 
neral as  being  concave  towards  the  pubes  ;  it  is,  however, 
but  very  slightly  so,  runs  nearly  horizontal,  about  three 
quarters  of  an  inch  below  the  symphysis  pubes.  The 
spongy  portion  commences  in  the  bulb  in  front  of  the 
triangular  ligament,  extends  to  the  extremity  of  the  ca- 
nal, and  ends  in  the  glans  penis ;  this  part  of  the  canal  is 
surrounded  by  a  vascular  and  cellular  texture,  named  the 
corpus  spongiosumurethrae,  which  has  some  resemblance 
to  the  corpora  cavernosa  penis.  The  corpus  spongiosmn 
urethrae  consists  of  a  number  of  fine  cells  which  com- 
municate with  each  other;  through  these  an  artery  from 
each  side  (a  branch  from  the  internal  pubic)  extends ; 
these  vessels  send  off  numerous  branches,  which  pour 
then*  blood  into  the  surrounding  cells,  from  which  the 
veins  afterwards  absorb  it:  the  bulb  and  the  glans  penis 
are  expansions  of  this  cellular  texture,  the  former 
on  the  inferior,  the  latter  on  the  superior  part  and 


This  spongy  substance  is  invested  by  a  fine,  but 
strong  and  semi-transparent  aponeurosis  very  different 
from  that  which  covers  the  corpora  cavernosa.  The 
corpus  spongiosum  surrounds  the  urethra,  but  is  thicker 
inferiorly  and  laterally  than  superiorly;  their  is  no  di- 
rect communication  between  the  corpus  spongiosum 
urethree  and  the  corpora  cavernosa  penis,  the  one  can 
therefore  be  distended  with  air  or  injection  without 
the  other,  or  both  may  be  injected  with  different  co- 
loured fluids.  In  order  to  inject  the  crura  penis,  make 
a  small  opening  in  each  crus  near  its  attachment  to  the 
ischium,  insert  a  pipe  into  one  of  these,  and  force  warm 
water  through  it;  this  will  soon  escape  through  the 
opening  in  the  opposite  crus,  carrying  along  with  it 
the  blood  which  was  contained  in  the  cells,  then  secure 
with  a  ligature  the  opposite  crus,  and  inject  some  co- 


loured  fluid.  To  prepare  the  corpus  spongiosum  ure- 
thrse,  make  a  small  opening  in  the  substance  of  the 
bulb,  next,  open  the  dorsal  vein  of  the  penis,  in  it  se- 
cure a  small  pipe,  water  injected  through  this  will 
escape  at  the  opening  in  the  bulb ;  when  all  the  blood 
shall  have  been  thus  washed  out,  the  latter  opening  may 
be  secured,  and  some  coloured  fluid  injected  along  the 
dorsal  vein. 

If,  however,  a  fine  injection  be  forced  from  the 
pubic,  or  from  the  internal  iliac  artery,  it  may  be  made 
to  distend  the  corpora  cavernosa  penis,  and  the  corpus 
spongiosum  urethra  at  one  and  the  same  time.  The 
student  may  now  detach  the  crura  penis  and  the  neck 
of  the  bladder  from  the  pubes,  and  remove  these  organs 
together  with  the  urethra  from  the  subject ;  continue 
an  incision  from  the  anterior  part  of  the  bladder  through 
the  upper  part  of  the  prostate  gland,  and  of  the  urethra 
to  its  extremity ;  the  mucous  lining  of  the  urethra  will 
be  thus  exposed,  the  difference  in  the  diameter  and 
other  peculiarities  in  different  parts  of  it  may  now  also 
be  observed.  1st,  The  prostatic  portion  is  somewhat 
contracted  at  either  extremity,  and  dilated  in  the  cen- 
tre, particularly  on  the  lower  surface,  and  at  either  side 
of  the  middle-line ;  these  enlargements  are  called  the 
prostatic  sinuses ;  they  are  separated  from  each  other 
by  a  prominent  fold  of  the  lining  membrane,  extending 
from  the  uvula  of  the  bladder  along  the  mesial  line  of 
the  urethra,  as  far  as  the  bulb ;  this  fold  is  named  veru- 
montanum,  or  caput  gallinaginis ;  in  the  centre  of  it  is 
a  very  large  lacuna,  ( sinus  pocularis  j ,  the  orifice  of 
which  is  directed  forwards;  on  either  side  of  this  pouch, 
and  in  general  external  to  it,  is  the  opening  of  the  com- 
mon ejaculatory  duct,  external  to  which,  and  in  the 
prostatic  sinus  on  each  side,  are  the  several  small  ori- 
fices of  the  ducts  of  the  prostate  gland.  2d,  The  mem- 
branous portion  is  shorter,  and  of  a  smaller  caliber  than 
the  prostatic ;  it  is  cylindrical,  its  anterior  extremity  is 
the  narrowest  portion  of  the  canal.  3rd,  The  spongy 
portion  of  the  urethra  is  much  dilated  at  first,  parti- 
cularly inferiorly  (sinus  of  the  bulb);  anterior  to  this 
the  small  ducts  of  the  anti-prostatic  glands  open.  The 


canal  of  the  urethra  contracts  a  little  beyond  the  bulb, 
and  continues  of  nearly  the  same  diameter  until  it  arrives 
opposite  the  scrotum ;  it  is  there  slightly  contracted  for 
a  short  distance :  about  an  inch  posterior  to  the  external 
orifice  of  the  urethra  the  canal  is  dilated  in  the  transverse 
direction;  this  dilatation  is  calledfossanavicularis :  last- 
ly, the  orifice  of  the  urethra  is  contracted  into  a  narrow 
vertical  slit.  Several  small  lacunae  open  on  the  surface  of 
the  mucous  membrane  of  the  urethra,  between  the  bulb 
and  the  anterior  extremity ;  the  orifices  of  these,  in  a 
healthy  condition  of  the  membrane,  are  very  small ;  they 
are  all  directed  forwards  :  if  bristles  be  introduced  into 
some  of  these  ducts  they  will  be  found  in  many  cases  to 
extend  backwards  for  near  an  inch  in  the  submucous  tis- 
sue ;  these  lacunae  secrete  a  thin  mucous  fluid,  which  is 
expelled  by  the  urine  in  its  passage  along  the  urethra : 
in  chronic  diseases  of  the  urethra  these  ducts  not  unfre- 
quently  become  so  much  enlarged  as  to  admit  the  end  of 
a  small  bougie,  and  so  lead  to  the  formation  of  a  false  pas- 
sage :  the  largest  lacunae  are  on  the  upper  surface  of  the 
urethra ;  one  in  particular,  near  the  fossa  navicularis,  is 
named  the  lacuna  inagna* 

*  During  the  dissection  of  the  pelvic  viscera,,  perinseum,  £c.  the 
student  should  frequently  practise  the  introduction  of  a  catheter 
into  the  bladder,  which  is  to  be  done  in  the  following  manner:  the 
subject  lying  on  its  back  with  the  legs  drawn  up,  the  penis  should 
be  held,  by  placing  the  thumb  and  index-finger  on  each  side  of  the 
corona  glandis,  by  which  means  the  orifice  of  the  urethra  will  not  be 
compressed;  the  penis  is  then  to  be  drawn  upwards,  and  the  catheter, 
being  previously  oiled,  is  now  to  be  introduced  in  a  line  with  the 
linea  alba  into  the  urethra,  directly  downwards  as  far  as  the  bulb ; 
the  concavity  of  the  instrument  being  towards  the  abdomen.  The 
catheter  having  reached  the  bulb,  its  handle  is  to  be  depressed  by 
bringing  it  forwards  between  the  thighs,  and  in  proportion  as  this  is 
done,  the  point  is  elevated,  and  the  catheter  glides  into  the  bladder; 
in  this  latter  part  of  the  operation,  the  penis  must  be  allowed  to  sink 
down,  for  if  it  be  kept  extended  on  the  instrument,  the  membranous 
part  of  the  urethra  would  be  drawn  towards  the  pubes,  by  which 
means  the  introduction  of  the  instrument  would  be  rendered  difficult- 
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CHAP.  VII. 


SECTION  I. 

DISSECTION      OF     THE     FEMALE      ORGANS     OF     GENERA- 
TION. 

THE  generative  organs  in  the  female  are  more  distinct 
from  the  urinary  than  in  the  male  subject ;  they  may  be 
divided  into  the  external  and  internal ;  i\^&  external  parts 
are  themons  veneris,  vulva,  labia,  clitoris,  nymphae,  va- 
gina, and  perinseum.  The  mons  veneris  is  an  eminence 
placed  on  the  upper  and  anterior  part  of  the  pubes  ;  it 
consists  of  a  quantity  of  adipose  substance  beneath  the 
integuments,  which  in  the  adult  are  covered  with  hair. 
The  vulva  is  the  fissure  which  extends  from  the  mons 
veneris  to  within  an  inch  of  the  anus.  Tbeperin&vm  is 
the  small  space  in  front  of  the  anus.  The  labia  are  the 
thick  folds  of  the  integuments  which  extend  one  on  each 
side  of  the  vulva,  and  are  united  inferiorlyin  a  crescentic 
edge,  called  the  commissure  or  fourchette.  The  clitoris 
is  between  the  superior  extremity  of  the  labia ;  it  is  a  small 
red  projection  immediately  beneath  the  symphy  sis  pubis 
and  above  the  vagina ;  it  is  attached  by  two  crurato  the 
rami  of  the  pubes ;  these  unite  and  form  the  body  of  the 
clitoris,  on  the  anterior  extremity  of  which  is  around  red 
swelling  called  the  glans  clitoridis ;  this  is  covered  by  a 
thin  loose  fold  of  integument  called  the  prepuce.  The 
clitoris  is  composed  internally  of  a  spongy  cellular  tex- 
ture, not  very  unlike  the  corpus  spongiosum  urethras  in 
the  male  subject.  The  nymplice,  or  labia  miuora,  descend 
one  on  each  side  from  the  prepuce  of  the  clitoris,  and 
are  gradually  lost  about  the  centre  of  the  vulva.  About 
half  an  inch  before  the  clitoris  is  the  round  orifice  of  the 
meatus  urinarius ;  this  opening  is  surrounded  by  a  fold 
of  mucous  membrane.  The  meatus  is  from  an  inch 
and  a  half  to  two  inches  in  length ;  it  leads  backwards 
and  upwards  along  the  upper  surface  of  the  vagina,  and 


is  slightly  curved  beneath  the  symphysis  pubis.  The 
vagina  is  directly  below  the  urethra;  in  the  child  it  is 
partially  closed  in  front  by  acrescenticfoldof  membrane, 
termed  the  hymen  :  in  the  adult  several  reddish  emi- 
nences surround  this  opening ;  the  course  and  connexions 
of  this  canal  will  be  better  seen  when  the  pelvis  shall 
have  been  divided  for  the  purpose  of  examining  the  in- 
ternal organs  of  generation.  Dissect  off  the  integuments 
and  fascia  from  the  perinseum  and  labia,  and  the  follow- 
ing muscles  may  be  seen:  the  sphincter  ani,  levatorani, 
and  coccygseus  ;  these  are  similar  to  the  muscles  of  the 
same  name  in  the  male  perinaeum,  also  the  transversalis 
perinsei :  the  erector  clitoridis  is  analogous  to  the  com- 
pressor penis  ;  and  the  sphincter  vaginae  corresponds  to 
the  accelerators  urinse ;  it  extends  from  the  clitoris  su- 
periorily  around  each  side  of  the  vagina  to  the  central 
point  of  the  perinaeum  in  front  of  the  anus.  To  examine 
the  internal  organs  of  generation  make  a  lateral  section 
of  the  pelvis  in  the  same  manner  as  was  directed  in  the 
dissection  of  the  male  pelvis.  The  peritonaeum  may  be 
first  examined ;  this  will  be  seen  to  descend  along  the 
fore-part  of  the  rectum,  to  within  three  or  four  inches  of 
the  anus ;  it  is  thence  reflected  forwards  on  the  posterior 
part  of  the  vagina,  the  superior  third  of  which  it  covers; 
from  the  vagina  it  ascends  on  the  posterior  surface  and 
sides  of  the  uterus,  continues  round  the  superior  fundus 
of  this  organ  to  its  anterior  part,  on  which  it  descends  as 
low  as  the  commencement  of  the  vagina ;  it  is  thence  re- 
flected to  the  bladder,  and  is  continued  over  this  organ, 
as  in  the  male  subject,  to  the  abdominal  muscles ;  thus 
in  the  female  pelvis,  the  peritonaeum  forms  one  cul  de 
sac  between  the  rectum  and  vagina,  and  another  be- 
tween the  uterus  and  bladder.  From  each  side  of  the 
uterus  a  broad  fold  of  peritonaeum  is  extended  trans- 
versely towards  each  iliac  fossa ;  these  folds  are  the 
broad  ligaments  of  the  uterus ;  enclosed  between  the 
laminae  of  each  of  these  are  the  Fallopian  tube,  the 
round  ligament  of  the  uterus,  and  the  ovarium  with  its 
ligament  and  vessels.  Dissect  off  the  peritonaeum  from 
one  side  of  the  rectum  and  vagina,  and  the  pelvic 
viscera  will  be  more  distinctly  seen ;  the  rectum  takes 


the  same  course  as  in  the  male,  only   somewhat  more 
curved.     The  vagina  is  seen  to  surround  the  neck  of 
the  uterus,  and  thence  to  descend  obliquely  downwards 
and  forwards  between   the   rectum,  the   bladder,  and 
urethra ;  closely  connected  to  the  latter,  and  but  loosely 
to  the  rectum.     The  vagina  is  lined  by  a  vascular  mem- 
brane, which  is  covered  externally  by  a  dense  fibrous 
tissue  and  by  numerous  vessels,  particularly  veins,  which 
form  a  plexus  (retiform)  or  spongy  body,  which  is  situ- 
ated beneath  the  sphincter  vaginae  muscle ;  the  vagina 
is  also  partially  covered  by  peritonaeum  on  its  posterior 
surface :  between  the  bladder  and  vagina  the  ureter 
may  be  observed ;  its  course  is  longer  and  more  curved 
in  the  female  pelvis  than  in  the  male.     The  Uterus  is 
situated  between  the  bladder  and  rectum,  and  connect- 
ed to  both  by  peritonaeum  ;  the  broad  ligament  which 
is  a  fold  of  peritonaeum,  and  the  round  ligament  which 
is  a  fasciculus  of  blood-vessels  and  nerves  bound  toge- 
ther by  dense  cellular  tissue,  connect  each  side  of  this 
organ  to  the  pelvis,  and  to  the  inguinal  region.     The 
uterus  is  somewhat  pyriform  or  triangular,  the  larger 
end  or  fundus   being   superiorly  and  posteriorly,  the 
smaller  end  or  cervix  inferiorly  and  anteriorly ;  the  in- 
termediate portion  is  named  the  body ;  the  vagina  sur- 
rounds the  cervix  uteri,  and  ascends  higher  posteriorly 
than  anteriorly ;  at  the  lower  extremity  of  the  cervix 
is  a  small  transverse  slit,  termed  the  os  uteri  oios  tincce. 
The  uterus  consists  of  a  dense  fibrous   substance,  co- 
vered externally  by  peritonaeum,  and  lined  throughout 
by  mucous  membrane,  which  is  continued  from  the  va- 
gina throughout  the  entire  organ,  and  thence  into  the 
Fallopian  tubes,  along  which  it  extends  to  their  fimbri- 
ated  extremity,  where  it  becomes  continuous  with  the 
peritonaeum  on  each  side,  thus  presenting  a  singular 
example  of  the  continuity  of  a  mucous   and   serous 
membrane  with  each  other :  the  mucous  membrane  of 
the  uterus  is  often  of  a  very  dark  colour,  and  is  marked 
by  several  lines.     The  cavity   of  the   uterus   is   very 
small;  it  is  somewhat  larger  in  the  superior  fundus  than 
elsewhere.     The  Fallopian  tubes  are  from  four  to  five 
inches  in  length  ;  they  extend  from  the  fundus  uteri 
upwards  and  outwards  at  first,  and  then  a  little  down- 
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wards  and  backwards  ;  each  terminates  in  a  soft  fringed 
extemity,  called  Corpus  fimbriatum;  these  canals  are 
narrow  where  they  join  the  uterus,  but  each  increases 
in  size  near  the  corpus  fimbriatum.  The  ovaria  are 
two  small,  white,  flattened,  oval  bodies,  one  at  each  side, 
enclosed  in  the  posterior  fold  of  the  broad  ligament, 
and  behind  the  Fallopian  tube.  Each  ovary  is  con- 
nected to  the  side  of  the  uterus  by  the  broad  ligament 
of  the  latter,  also  by  a  round  fibrous  cord,  the  proper 
ligament  of  the  ovary ;  this  is  about  two  inches  long, 
and  is  enclosed  between  the  laminae  of  the  broad  liga- 
ment of  the  uterus.  Each  ovary  is  covered  by  the  peri- 
tonaeum, which  adheres  very  closely  to  it ;  beneath  this 
is  a  strong  white  fibrous  capsule,  within  which  a  number 
of  small  vesicles  will  be  found  connected  together  by  cel- 
lular membrane  and  vessels. 


CHAP.  VIII. 

DISSECTION   OF    THE   INFERIOR    EXTREMITIES. 

EACH  inferior  extremity  is  connected  to  the  trunk 
by  the  strong  ligaments  of  the  hip  joint,  and  by  several 
muscles  which  pass  from  the  pelvis  to  the  thigh  and 
leg.  This  dissection  may  be  performed  while  the  pelvis 
remains  attached  to  the  spine,  or  the  former  may  be 
separated  from  the  lumbar  vertebrae,  and  divided  into 
two. 

The  muscles  of  the  lower  extremity  are  classed  into 
those  of  the  thigh,  leg,  and  foot. 


SECTION  I. 

DISSECTION     OF     THE     MUSCLES     OF     THE     THIGH. 

PLACE  the  extended  limb  on  the  back  part,  raise  the 
integuments  from  the  anterior  and  lateral  parts   of  the 
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thigh,  and  from  the  upper  part  of  the  leg  ;  several  cu- 
taneous nerves,  veins,  and  lymphatic  vessels  are  met 
with  in  this  dissection  ;  the  nerves  are  branches  of  the 
lumbar  plexus,  and  of  the  anterior  crural  nerve ;  they 
pierce  the  fascia  lata  near  Poupart's  ligament,  and  de- 
scend chiefly  along  the  anterior  and  outer  side  of  the 
thigh.  The  cutaneous  veins  are  branches  of  the  in- 
ternal saphena  vein  ;  this  vessel  will  be  found,  in  dis- 
secting the  leg  and  foot,  to  commence  at  the  inner  side 
of  the  latter,  and  to  ascend  along  the  internal  part  of 
the  leg  and  knee  to  the  inner  and  fore-part  of  the  thigh, 
along  which  it  continues  its  course  towards  the  groin  ; 
and  about  an  inch  and  a  half  below  Poupart's  ligament 
it  pierces  the  fascia  lata,  and  joins  the  femoral  vein. 
In  this  course  the  saphenavena  receives  several  cuta- 
neous branches,  and,  in  general,  just  before  it  ends  in 
the  femoral  it  is  joined  by  one  or  two  large  veins  from 
the  outer  and  fore-  part  of  the  thigh,  and  by  some  small- 
er branches  from  the  abdominal  parietes ;  some  cuta- 
neous branches  from  the  anterior  crural,  and  lumbar 
nerves  accompany  this  vein  in  its  course  along  the 
thigh.  Beneath  the  integuments  the  thigh  is  invested 
by  the  superficial  fascia,  which  is  prolonged  around  it 
from  the  parietes  of  the  abdomen ;  in  the  groin  this 
fascia  is  thick  and  laminated,  and  closely  connected  to 
the  fascia  lata ;  but  inferiorly  and  posteriorly  it  is  thin 
and  loose,  and  differs  but  little  from  the  ordinary  sub-cu- 
taneous cellular  tissue.  This  fascia  may  be  easily  de- 
tached from  the  fascia  lata  of  the  thigh,  except  in  the 
groin ;  in  attempting  to  raise  it  in  this  region  we  ex- 
pose the  superficial  inguinal  glands ;  these  are  eight  or 
ten  in  number ;  five  or  six  of  them  are  placed  parallel 
to  Poupart's  ligament,  some  above,  others  below  it ; 
two  or  three  are  situated  lower  down  in  the  groin  than 
these,  near  the  termination  of  the  saphena  vein ;  these 
last  glands  lie  on  the  fascia  lata ;  they  are  larger 
than  the  former,  and  are  parallel  to  the  saphena  vein. 
Through  these  conglobate  inguinal  glands  the  superfi- 
cial absorbents  of  the  lower  extremities  pass  :  also  those 
from  the  external  parts  of  generation.  Beneath  the 
fascia  lata,  and  close  to  the  femoral  vessels,  are  the 
deep-seated  inguinal  glands  ;  they  are  small,  and  only 
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three  or  four  in  number  ;  the  deep-seated   absorbents 
of  the  limb  pass  through  these.     The  integuments   and 
superficial  fascia  having  been  removed,  the  fascia  lata 
may  be  next  examined.     This   aponeurosis    surrounds 
the  thigh  ;  it  is  very  strong  and  tendinous  externally, 
but  so  thin  and  weak  internally,  that  without  caution  it 
is  apt  to  be  removed  along  with  the  integuments  ;  it  is 
attached  superiorly  and  externally  to   the  crest  of  the 
ilium  ;  posteriorly  to  the  sacrum  and  coccyx :  on  the 
glutseus  maximus  it  is  very  weak  and  thin,  but  at   the 
anterior  border  of  this  muscle  it  becomes  very  strong, 
receiving  an  addition  of  fibres,  both  from  the  tendon  of 
that  muscle,  and  from  the  tensor  vaginae  femoris  ;  an- 
teriorly  the  fascia  lata   is  attached  to  Poupart's   li- 
gament, and  internally  to  the  rami  of  the  ischium  and 
pubis ;  as  this   aponeurosis  extends  down  the  thigh, 
it  confines   the  diffeient  muscles   in  their    situation, 
so  as  to  preserve  the  figure  of  the   limb ;  several  pro- 
cesses also  pass  in  from  its   internal  surface  to  form 
sheaths  for  some  muscles,  and  to  bind  down  others    in 
their  place ;  to  many  of  these  processes  the  muscles  ad- 
here, so  that  when  in  action  they  serve  to  make  the 
fascia  more  tense  and  resisting ;  these   processes   also 
serve  to  increase  the  surface  of  origin  or  attachment  of 
several  muscles.     Along  the  posterior  part  of  the  thigh 
the  fascia  lata  is  connected  to  the  whole  length   of  the 
linea  aspera,  also  to  the  insertion  of  t&e  glutaeus  maxi- 
mus, and  to  the  origin  of  the  short  head  of  the  biceps ; 
inferiorly  it  adheres  to  the  condyles  of  the  femur,  sur- 
rounds the  knee  joint,  and  receives  an  addition  of  fibres 
from  the  different  tendons  in   this   region ;  below  the 
knee  it  is  continued  over  the  heads   of  the  tibia   and 
fibula  into  the  fascia  of  the  leg.     Numerous  foramina 
are  observable  in  the  fascia  lata,  particularly  at  the  upper 
and  anterior  part  of  the  thigh ;  they  transmit  cutaneous 
nerves  and  vessels  :  the  most  remarkable  of  these  holes 
is  that  for  the  saphena  vein  ;  it  is  situated  about  an  inch 
and  a  half  below  Poupart's  ligament,  and  may  be  most 
distinctly  seen  by  dividing  the  vein  on  the  fore-part  of 
the  thigh,  and  raising   it  towards  the  abdomen ;  this 
opening  is  semilunar,  the  concavity  directed  upwards  ; 
from  its  apparently  sharp  edge  the  fascia   is  reflected 
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backwards,  and  is  lost  on  the  sheath  of  the  femoral 
vessels.  That  part  of  the  fascia  which  is  internal  to  this 
opening  is  named  the  pubic  portion  of  the  fascia  lata ; 
it  covers  the  pectinaeus  muscle,  adheres  to  the  spine 
and  linea  innominata  of  the  pubis,  extends  behind  the 
femoral  vessels,  and  is  continuous  with  the  fascia  iliaca  ; 
that  part  of  the  fascia  lata  external  to  the  saphenic 
opening  is  called  the  iliac  portion  ;  it  covers  the  sar- 
torius,  tensor  vaginae,  rectus,  and  iliacus  externus  mus- 
cles, and  is  continued  obliquely  in  front  of  the  femoral 
vessels,  in  the  form  of  acrescentic  OYfalciformprocess, 
the  concavity  of  which  is  directed  downwards  and  in- 
wards ;  the  convexity  is  towards  the  ilium,  and  attached 
to  Poupart's  ligament;  the  lower  cornu  of  this  crescen- 
tic  process  is  continuous  with  the  outer  cornu  of  the 
saphenic  opening,  and  the  upper  cornu  extends  in  front 
of  the  femoral  vessels  to  their  inner  side,  and  is  inserted 
along  with  the  third  insertion  of  Poupart's  ligament 
into  the  linea  innominata,  or  the  ilio  pectinea :  between 
the  margin  of  the  falciform  process  and  the  pubic  part 
of  the  fascia  lata  is  a  thin  membrane,  perforated  by  nu- 
merous vessels ;  this  is  termed  the  cribriform  fascia  ; 
it  is  connected  on  either  side  to  the  iliac  and  pubic  por- 
tions of  the  fascia  lata,  and  extends  from  the  saphena 
vein  to  Poupart's  ligament,  in  front  of  the  femoral  ves- 
sels ;  it  adheres  to  the  anterior  part  of  the  sheath  of  the 
latter,  or  to  the  fascia  trarisversalis ;  when  this  cribri- 
form fascia  is  removed,  the  falciform  process  is  made 
more  distinct. — (See  Description  of  Crural  Hernia, 
page  135.)  The  tascia  lata,  in  some  situations,  parti- 
cularly along  the  outer  side  of  the  limb,  is  seen  to  con- 
sist of  two  laminae  of  fibres ;  the  external  take  a  circular, 
the  internal  a  longitudinal  direction  ;  these  two  laminae 
are  very  distinctly  separated  at  the  upper  and  outer 
part  of  the  thigh  by  the  insertion  of  the  tensor  vagina1 
iemoris  ;  the  deep  layer,  which  in  this  situation  is  vcrv 
strong,  is  attached  to  the  capsular  ligament  of  the  hi]) 
joint,  and  to  the  external  head  of  the  rectus  muscle. — 
Raise  the  fascia  lata  from  the  anterior  and  lateral  parts 
of  the  thigh,  several  muscles  will  come  into  view,  the 
femoral  vessels  also  in  the  groin  will  be  partially  ex- 
posed, they  are  still  somewhat  concealed  by  a  quantity 
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of  adipose  substance,  and  by  a  few  deep-seated  lym- 
phatic glands  ;  when  these  are  removed,  we  always  find 
the  vein  internal  to  the  artery,  and  about  an  inch  and  a 
half  from  the  spine  of  the  pubis  ;  immediately  external 
to  the  vein  is  the  artery  resting  on  the  psoas,  and  about 
a  quarter  of  an  inch  external  to  the  artery  is  the  ante- 
rior crural  nerve,  imbedded  between  the  psoas  and  ilia- 
eus,  and  covered  by  the  fascia  iliaca,  it  does  not  there- 
fore lie  in  the  sheath  of  the  vessels.  Clean  the  several 
muscles  which  now  partially  appear  on  the  fore-part  of 
the  thigh :  external  to  the  vessels,  the  sartorius  and 
tensor  vaginae  are  first  seen ;  internal  to  the  vessels  are 
the  peetinaeus,  gracilis,  and  the  three  adductors,  and  im- 
mediately covering  the  anterior  and  lateral  parts  of  the 
femur  are  the  rectus,  cruraeus,  vastus  interims,  and  ex- 
ternus. 

MUSCLES    ON    THE     FOREPART   AND    SIDES    OF     THE 
THIGH. 

TENSOR  VAGINAS  FEMORIS,  at  the  upper  and  outer 
part  of  the  thigh,  narrow  above,  broad  and  thin  below, 
arises  tendinous  and  fleshy  from  the  external  part  of 
the  anterior  superior  spinous  process  of  the  ilium  ;  it 
forms  a  fleshy  belly,  which  descends  obliquely  back- 
wards, and  is  inserted  broad  and  thin,  into  a  duplica- 
ture  of  the  fascia  lata  on  the  outside  of  the  thigh,  about 
three  inches  below  the  great  trochanter  ;  use,  to  make 
tense  the  fascia,  to  rotate  the  thigh  inwards ;  also,  to 
assist  in  flexing  and  abducting  it.  The  origin  of  this 
muscle  is  between  the  sartorius  and  glutaeus  medius  ; 
between  these  muscles  it  descends,  covered  by  the 
fascia  lata  ;  its  insertion  is  anterior  to  that  of  the  glutaeus 
maximus  muscle. 

SARTORIUS  is  the  longest  muscle  in  the  body,  thin 
and  flat  like  a  riband,  broader  in  the  middle  than  at 
the  extremities,  situated  obliquely  along  the  anterior  and 
inner  side  of  the  thigh,  arises  by  short  tendinous  fibres 
from  the  anterior  superior  spine  of  the  ilium,  and  from 
the  notch  below  that  process,  it  soon  becomes  broad 
and  fleshy,  extends  obliquely  across  the  thigh  to  its  in- 
ner side,  and  descending  perpendicularly  to  the  knee 


grasses  behind  the  condyle  of  the  femur  :  it  then  turns 
forwards  and  outwards  towards  the  inner  side  of  the 
upper  end  of  the  tibia,  into  which  it  is  inserted  below 
the  tubercle,  by  a  long  flat  tendon,  the  anterior  edge  of 
which  is  attached  to  the  fascia  lata,  covering  the  knee 
joint,  and  the  posterior  edge  sends  off  an  aponeurosis 
to  the  fascia  of  the  leg,  Tfse,  to  flex  the  leg  upon  the 
thigh,  also  the  latter  on  the  pelvis  ;  to  adduct  the  thigh 
and  leg  obliquely,  so  as  to  cross  the  lower  extremities; 
when  the  thigh  and  leg  are  extended,  it  assists  in  rais- 
ing and  advancing  forwards  the  whole  limb,  also  in 
turning  the  knee  outwards  :  when  the  knee  is  bent,  it 
may  turn  the  leg  and  toes  inwards ;  in  standing,  it  also 
supports  the  pelvis  and  prevents  it  bending  backwards 
on  the  thigh.  This  muscle,  through  its  whole  extent, 
is  covered  only  by  the  fascia  lata  and  the  integuments ; 
its  superior  extremity  lies  between  the  tensor  vaginae 
and  the  iliacus  internus  muscles  ;  its  inferior  extremity 
expands  into  a  strong  aponeurosis,  which  covers  and 
adheres  to  the  tendons  of  the  semi-tendinosus  and  gra- 
cilis  muscles ;  in  its  course  along  the  thigh  it  first  passes 
over  the  psoas,  iliacus,  and  rectus  muscles,  next  over 
the  abductor  muscles  and  the  femoral  vessels,  from 
which  it  is  separated  by  a  strong-  aponeurosis  ;  infe- 
rior ly  it  passes  over  the  internal  lateral  ligament  of  the 
knee,  between  the  tendons  of  the  adductor  magnus  and 
the  gracilis.  The  superior  third  of  this  muscle  extends 
in  an  oblique  direction  from  the  ilium  downwards  and 
inwards,  forms  the  external  boundary  of  the  inguinal 
region,  and  lies  to  the  outer  side  of  the  femoral  vessels; 
the  middle  third  is  more  vertical  in  its  course,  and  is 
here  about  two  inches  broad,  and  completely  covers  the 
femoral  vessels,  also  a  part  of  thje  adductor  and  vastus 
internus  muscles. 

HECTUS  FEMORIS,  long  and  flat,  rather  round  in  the 
centre,  placed  vertically  on  the  fore-part  of  the  thigh, 
arises  by  two  tendons,  one  short,  strong,  anterior  and 
internal,  from  the  anterior  inferior  spinous  process  of 
the  ilium,  the  other  longer,  broader,  and  more  curved 
from  the  superior  and  external  border  of  the  acetabu- 
Jum,  and  from  the  capsular  ligament;  these  tendons 
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soon  uniting  form  a  strong  fleshy  belly,  which  descends 
almost  vertically  with  a  slight  inclination  in  wards;  this 
muscle  has  a  peculiar  penniform  appearance,  it  is  also 
tendinous  anteriorly  in  the  upper  half,  so  that  the  sar- 
torius  can  glide  over  it,  and  tendinous  posteriorly  in  the 
lower  half,  whereby  it  can  move  on  the  surface  of  the 
crurseus.  This  muscle  ends  in  a  flat  tendon,  which  is 
inserted  along  with  the  vasti  and  crurseus  into  the  upper 
edge  of  the  patella ;  a  few  fibres  pass  anterior  to  this 
bone,  and  are  continued  into  the  ligamentum  patellse 
which  descends  obliquely  outwards  to  the  tubercle  of 
the  tibia.  Use,  to  extend  the  leg  on  the  thigh,  and  to 
flex  the  thigh  on  the  pelvis  ;  it  also  supports  and  draws 
forwards  the  pelvis  on  the  thigh,  and  strengthens  the 
capsular  ligament  of  the  hip  joint.  The  anterior  ten- 
dinous origin  of  this  muscle  is  covered  by  the  sartorius, 
tensor  vaginre  and  iliacus  interims  muscles,  the  poste- 
rior by  the  glutaeus  medius  and  minimus  muscles  ;  the 
remainder  of  the  muscle  is  only  covered  by  the  integu- 
ments and  fascia;  superiorly  this  muscle  lies  on  the 
capsular  ligament  of  the  hip  joint  and  the  external  cir- 
cumflex vessels :  in  the  rest  of  its  course  on  the  cru- 
rseus  and  vasti  muscles,  to  which  it  is  united  below,  so 
that  some  describe  these  four  as  one  muscle,  under  the 
name  of  quadriceps  extensor  cruris.  Beneath  the  rec- 
tus  we  find  this  large  mass  of  muscular  substance  cover- 
ing the  front  and  sides  of  the  femur ;  it  may  be  divided 
superiorly  into  three  portions,  but  inferiorly  these  are 
inseparably  united  ;  the  external  portion  is  named  vas- 
tus  externus,  the  internal,  vastus  internus,  and  the  mid- 
dle, crurseus. 

VASTUS  Ex  TEH  is  us,  much  larger  than  the  other 
portions,  and  larger  above  than  below,  arises  from  the 
root  and  anterior  part  of  the  great  trochanter,  anterior 
to  the  tendon  of  the  glutaeus  maximus,  from  the  outer 
edge  of  the  linea  aspera,  and  from  the  oblique  ridge 
which  leads  to  the  external  condyle,  anterior  to  the 
short  head  of  the  biceps  ;  from  all  the  external  surface 
of  the  bone,  and  from  the  fascia  lata,  the  fibres'  descend 
obliquely  forwards ;  the  superior  are  very  long,  the  in- 
ferior are  shorter  and  more  transverse,  inserted  into  the 
external  surface  of  the  tendon  of  the  rectus,  also  into 


the  side  of  the  patella,  and  by  an  aponeurosis  which 
adheres  to  the  synovial  membrane  of  the  knee-joint, 
into  the  head  of  the  tibia.  Use,  to  extend  the  knee, 
also  to  rotate  the  leg  outwards ;  this  muscle  is  partly  con- 
cealed by  the  rectus  ;  its  external  surface  is  tendinous 
above  and  fleshy  below,  its  internal  is  fleshy  above  and 
tendinous  below. 

VASTUS  INTERNUS,  smaller  and  shorter  than  the 
last,  arises  on  the  anterior  part  of  the  femur,  from  the 
inter-trochanteric  line  ;  from  the  inner  edge  of  the  li- 
nea  aspera,  its  whole  length,  also  from  the  inner  side 
of  the  femur,  the  fibres  descend  obliquely  forwards, 
and  are  inserted  into  the  inner  edge  of  the  tendon  of 
the  rectus,  also  into  the  patella,  and  by  an  aponeu- 
rosis, which  covers  the  inner  side  of  the  synovial  mem- 
brane of  the  knee,  into  the  head  of  the  tibia.  Use,  to 
extend  the  knee  and  turn  the  leg  a  little  inwards.  The 
vastus  internus  is  partly  concealed  by  the  rectus  and 
sartorius,  its  origin  lies  anterior  to  the  insertion  of  the 
psoas,  pectinaeus,  and  adductor  muscles,  and  overlaps 
the  cruraeus,  so  as  to  be  in  contact  with  the  vastus  ex- 
ternus ;  its  internal  surface  is  tendinous  above  and 
fleshy  below  ;  an  aponeurosis  from  the  two  vasti  covers 
the  patella  and  its  ligament,  also  the  sides  of  the  joint; 
this  aponeurosis  is  inserted  into  the  head  of  the  tibia,  it 
serves  to  support  the  patella  in  its  situation,  and  to  pro- 
tect the  sides  of  the  articulation  like  a  capsular  liga- 
ment ;  a  small  bursa  is  situated  over  the  patella,  between 
this  aponeurosis  and  the  skin;  the  insertion  of  the  vastus 
externus  into  the  patella  overlaps  that  of  the  vastus  in- 
ternus, and  both  overlap  the  cruraeus,  from  which  the 
vastus  externus  can  be  more  easily  separated  above,  but 
the  vastus  internus  below. 

CRURAEUS,  shorter  than  either  of  the  vasti,  between 
which  it  lies,  larger  and  more  tendinous  below  than 
above,  arises  fleshy  from  the  anterior  and  external  part 
of  the  femur,  commencing  at  the  inter-trochanteric 
line,  and  extending  along  three-fourths  of  the  bone,  as 
far  outwards  as  the  linea  aspera  ;  it  does  not  adhere  to 
the  inner  side  of  the  femur,  there  being  a  portion  of 
the  latter,  nearly  an  inch  in  breadth  and  extending 
almost  the  whole  length  of  the  bone,  to  which  no  mus- 


c.ular  fibre  adheres  ;  the  crurseus  descends  close  to  the 
femur  to  its  inferior  third,  the  fibres  then  incline  for- 
wards, become  tendinous  posteriorly,  and  are  separated 
from  the  bone  by  a  large  bursa,  and  by  a  considerable 
quantity  of  fat ;  inserted  into  the  upper  and  outer  edge 
of  the  patella,  also  into  the  synovial  membrane  of  the 
knee  behind  the  vasti,  particularly  the  external,  to  which 
it  is  here  intimately  united.  Use,  to  assist  the  vasti 
and  the  rectus  in  extending  the  leg.  This  muscle  is 
covered  by  the  rectus  and  the  vasti ;  from  the  latter  it 
can  only  be  separated  superiorly  by  tearing  a  few  mus- 
cular fibres,  and  tracing  some  large  nerves  and  vessels, 
that  pass  between  them.  The  large  bursa,  which  is 
situated  behind  the  lower  part  of  this  muscle,  is  at- 
tached to  and  frequently  communicates  with  the  syno- 
vial membrane  of  the  joint ;  a  few  muscular  fibres  are 
generally  attached  to  this  membrane,  and  have  been 
described  as  a  distinct  muscle,  the  SUB-CRURAL  or 
CAPSULAR  ;  this  arises  from  the  anterior  surface  of  the 
femur,  about  its  inferior  fourthy  passes  forwards  and 
downwards,  and  is  inserted  into  the  synovial  membrane. 
Use,  to  raise  the  synovial  membrane  in  extension  of 
the  leg,  so  as  to  prevent  its  being  contused  by  the 
patella. 

GRACILIS,  flat,  long,  and  thin,  broad  and  fleshy 
above,  round  and  tendinous  below,  situated  at  the 
inner  side  of  the  thigh,  immediately  beneath  the  inte- 
guments and  fascia ;  arises  by  a  thin  short  tendon  from 
the  lower  half  of  the  symphysis,  and  from  the  inner 
edge  of  the  descending  ramus  of  the  pubis  ;  it  soon  be- 
comes fleshy,  and  descends  vertically,  one  edge  directed 
forwards,  the  other  backwards,  and  its  surfaces  looking 
one  inwards,  the  other  outwards ;  about  the  inferior 
fifth  of  the  thigh  it  ends  in  a  round  tendon  which  passes 
behind  the  inner  condyle,  and  then  turns  forwards  along 
with  the  tendon  of  the  sartorius,  behind  and  beneath 
which  it  lies  ;  inserted  into  the  superior  part  of  the  in- 
ternal surface  of  the  tibia,  uniting  with  the  sartorius 
and  semi-tendinosus.  Use,  to  adduct  the  leg  and  thigh, 
to  bend  the  knee,  and  turn  the  leg  and  foot  inwards 
The  origin  of  the  gracilis  is  between  the  triceps  and 
the  crus  penis ;  its  whole  course  is  superficial,  except 


near  the  knee,  where  it,  is  covered  by  the  sartorius  ;  its 
insertion  is  inferior  to  that  of  the  sartorius,  and  supe- 
rior to  that  of  the  semi-tendinosus ;  thesaphena  vein  and 
nerve  are  situated  between  its  tendon  and  that  of  the 
.sartorius  at  the  inner  side  of  the  knee,  but  these  are  se- 
parated from  each  other  by  a  fascia,  which  attaches  these 
tendons  together,  the  vein  lying  superficial ;  from  the 
tendon  of  thegracilis  an  aponeurosis  is  sent  off  to  the 
fascia  of  the  leg, 

PECTIN.EUS,  flat,  triangular,  broad  above,  situated  at 
the  superior,  anterior,  and  internal  part  of  the  thigh ; 
arises  fleshy  from  the  tinea  innominata  on  the  horizontal 
ramus  of  the  pubis,  between  the  spine  of  that  bone  and 
the  ilio-.pectinseal  eminence  ;  it  forms  a  flat  fleshy  belly, 
which  descends  obliquely  outwards  and  backwards,  and 
is  inserted  by  a  flat  tendon  into  the  rough  ridge  which 
leads  from  the  lesser  trochanter  to  the  linea  aspera. 
Use,  to  adduct  and  flex  the  thigh,  also,  to  rotate  it  out- 
wards ;  it  may  also  serve  to  strengthen  the  capsular 
ligament  of  the  hip  joint  internally,  and  in  adduction  of 
the  limb  to  draw  the  capsule  inwards  from  between  the 
neck  of  the  femur  and  the  acetabulum.  The  pectinaeus 
lies  between  the  psoas  magnus  and  the  adductor  longus  ; 
the  latter  overlaps  it ;  it  is  covered  superiorly  by  the 
fascia  lata,  and  inferiorly  by  the  femoral  vessels ;  it 
covers  the  obturator  nerve  and  vessels,  the  external  ob- 
turator muscle,  and  the  adductor  brevis;  it  also  adheres 
to  the  capsular  ligament  of  the  hip  joint. 

TRICEPS  ADDUCTOR  FEMORIS  consists  of  three  por- 
tions, which  pass  in  distinct  laminae  from  the  pelvis  to 
the  thigh. 

ADDUCTOR  LONGUS,  flat  and  triangular,  broad  below, 
is  situated  at  the  upper  and  internal  part  of  the  thigh, 
superficial  to  the  other  adductors  and  to  the  pectingeus  ; 
it  arises  by  a  short,  small,  but  strong  tendon  from  the 
anterior  surface  of  the  pubis,  between  its  spine  and  the 
symphysis ;  this  ends  in  a  broad  fleshy  belly,  which  de- 
scends obliquely  backwards  and  outwards,  and  is  In- 
serted by  a  broad  thin  tendon  into  the  middle  third  of 
the  linea  aspera,  between  the  adductor  magnus  and  the 
vastus  interims,  to  both  of  which  it  is  closelv  united. 
The  origin  of  this  muscle  lies  between  the  pectinaeus 
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and  the  gracilis,  and  above  the  adductor  brevis ;  its  in- 
sertion is  behind  the  vastus  internus,  and  in  front  of  the 
adductor  magnus;  this  adductor  is  covered  by  the  inte- 
guments and  fascia  superiorly,  and  by  the  sartorius  and 
the  femoral  vessels  interiorly ;  it  lies  anterior  to  the  two 
following  muscles. 

ADDUCTOR  BREVIS,  short,  flat,  and  triangular,  is 
situated  posterior  to  the  adductor  longus  andpectinseus, 
and  internal  to  the  psoas ;  arises  flat  and  tendinous 
from  the  anterior  inferior  surface  ofthepubis,  between 
the  symphysis  and  the  thyroid  hole ;  it  soon  ends  in  a 
fleshy  belly,  which  passes  outwards,  backwards,  and  a 
little  downwards,  inserted  by  tendinous  slips  into  the 
superior  third  of  the  internal  root  of  the  linea  aspera, 
extending  for  about  three  inches  below  the  lesser 
trochanter.  The  origin  of  this  muscle  is  external  to 
the  gracilis,  and  concealed  by  the  adductor  longus  and 
the  pectinseus ;  as  it  descends  it  is  covered  by  these 
muscles,  except  a  small  portion  near  its  insertion  which 
appears  between  them ;  this  portion  is  posterior  to  the 
femoral  and  profunda  vessels ;  its  insertion  is  anterior  to 
that  of  the  adductor  magnus  ;  in  the  tendon  of  this  ad- 
ductor one  or  two  large  openings  frequently  exist  for  the 
passage  of  some  of  the  perforating  arteries. 

ADDUCTOR  MAGNUS,  the  longest  and  largest  of  the 
adductors,  triangular,  the  base  attached  to  the  femur, 
the  apex  to  the  pelvis ;  arises  chiefly  fleshy  from  the 
anterior  surface  of  the  descending  ramus  of  the  pubis. 
external  to  the  gracilis,  also  from  the  ramus  of  the 
ischium,  and  tendinous  from  the  external  border  of  the 
tuberosity  of  the  latter ;  the  fibres  pass  outwards  with 
different  degrees  of  obliquity ;  those  which  arise  from 
the  pubis  ascend  obliquely  outwards,  those  from  the 
ramus  of  the  ischium  pass  outwards  and  downwards, 
and  those  from  the  tuber  ischii  more  directly  down- 
wards ;  inserted  fleshy  into  the  rough  ridge  which  leads 
from  the  great  trochanter  to  the  linea  aspera,  tendinous 
and  fleshy  into  the  linea  aspera,  and  by  a  long  round 
tendon  into  the  internal  condyle  of  the  femur.  The 
superior  edge  of  this  muscle  has  a  twisted  appearance, 
it  is  nearly  parallel  to  the  quadratus  femoris ;  several 
branches  of  the  internal  circumflex  vessels  pass  between 
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these  muscles,  and  in  rotation  of  the  leg  inwards  the 
lesser  trochanter  projects  between  them  ;  the  middle 
portion,  which  is  inserted  into  the  linea  aspera,  is  inter- 
nal to  the  insertion  of  the  glutseus  maximus,  and  to  the 
origin  of  the  short  head  of  the  biceps.  This  part  of  the 
muscle  is  perforated  by  several  branches  of  the  perfo- 
rating arteries  ;  at  the  lower  part  of  the  linea  aspera 
this  muscle  appears  to  separate  into  two  portions,  one 
of  which  is  inserted  into  the  linea  aspera,  between  the 
vastus  internus  and  the  short  head  of  the  biceps ;  the 
other  is  continued  into  the  long  tendon  which  is  inserted 
into  the  inner  condyle.  The  adductor  magnus  is  covered 
internally  by  the  gracilis,  and  anteriorly  by  the  long 
and  short  adductors,  thepectinseus,  part  of  the  sartorius, 
and  the  femoral  vessels  ;  posterior  to  it  are  the  sciatic 
nerve,  and  the  hamstring  muscles ;  the  tendinous  inser- 
tion of  the  lower  part  of  this  muscle  is  intimately  con- 
nected to  the  vastus  internus  :  about  the  inferior  fourth 
of  the  thigh  there  is  a  large  oblique  opening  between 
these  two  muscles,  through  which  the  femoral  vessels 
pass  into  the  poplitseal  space.  Use,  the  three  adductors, 
in  addition  to  adducting  the  limb,  can  rotate  it  out- 
wards ;  they  also  serve  to  steady  and  support  the  pelvis 
on  the  thigh  ;  the  long  and  short  adductors  can  also  flex 
the  thigh  on  the  pelvis,  and  the  adductor  magnus  can 
extend  it. 

In  dissecting  the  preceding  muscles,  we  observe  the 
following  vessels  and  nerves  : 

The  Femoral  Artery  passes  from  under  Poupart's 
ligament  about  midway  between  the  symphysis  pubis 
and  the  spine  of  the  ilium :  it  thence  descends  ob- 
liquely inwards  and  backwards,  and  about  the  lower 
part  of  the  middle  third  of  the  thigh  it  perforates  the 
tendon  of  the  adductor  magnus,  enters  the  poplitseal 
space,  and  then  receives  the  name  of  poplitseal  artery. 
In  the  upper  third  of  the  thigh,  or  in  the  inguinal  re- 
gion, the  artery  is  covered  only  by  the  skin,  superficial 
fascia,  some  lymphatic  glands,  and  the  fascia  lata  ;  in 
the  middle  third  of  the  thigh  it  receives  the  additional 
covering  of  the  sartorius,  and  beneath  this  a  very  strong 
tendinous  aponeurosis,  which  passes  from  the  tendons 
of  the  adductor  longus  and  magnus  over  the  artery  and 


vein,  and  joins  the  tendon  of  the  vastus  internus  ;  in 
this  part  of  the  thigh  the  artery  is  enclosed  in  a  perfect 
tendinous  sheath,  consisting  anteriorly  of  the  aponeu- 
rosis  just  mentioned,  posteriorly  and  internally  of  the 
tendons  of  the  adductors,  and  externally  of  the  vastus 
internus :  at  the  lower  end  of  the  sheath  the  artery 
passes  into  the  ham  through  a  large  oval  opening 
which  is  bounded  superiorly  by  the  adductor  longusand 
magnus,  externally  by  the  vastus  internus,  internally 
by  the  adductor  magnus,  and  inferiorly  by  the  united 
tendons  of  the  adductor  magnus  and  vastus  internus. 
The  femoral  artery  in  this  course  first  passes  over  a  few 
fibres  of  the  psoas,  next  over  the  pectinseus  and  ad- 
ductor brevis,  the  adductor  longus,  and  a  small  portion 
of  the  magnus. 

The  femoral  artery,  immediately  below  Poupart's 
ligument,  gives  oflf,  1st,  some  cutaneous  branches; 
2d,  small  arteries  to  inguinal  glands  ;  3d,  about  two 
inches  below  Poupart's  ligament,  a  very  large  branch, 
the  profunda ;  4th,  several  muscular  branches  to  the 
sartorius  and  vastus  internus;  and  5th,  just  before  it 
enters  the  ham,  the  anastomotica  magna,  which  is  dis- 
tributed to  the  muscles  and  integuments  at  the  inner 
side  of  the  knee.  The  profunda  is  the  largest  branch 
of  the  femoral ;  it  descends  behind  that  vessel  and  to  its 
inner  side,  and  gives  several  branches  to  the  muscles  of 
the  thigh,  namely,  the  external  and  internal  circumflex, 
and  the  three  or  four  perforating  arteries.  (See  Ana- 
tomy of  the  Vascular  System.)  Thefemoral  vein  takes 
the  same  course  as  the  artery  ;  in  the  groin  it  always 
lies  to  its  internal  or  pubic  side,  but  as  it  descends  it 
becomes  posterior  to  it.  In  dissecting  the  muscles  on 
the  fore-part  of  the  thigh,  numerous  branches  of  the 
anterior  crural  nerve  are  met  with  :  this  nerve  in  the 
groin  is  separated  into  several  branches,  many  of  these 
become  cutaneous,  others  pass  to  the  muscles  on  the 
fore-part  of  the  thigh,  and  two  or  three  accompany  the 
femoral  artery ;  one  of  these,  the  nervus  saplienus, 
enters  its  tendinous  sheath,  and  descending  along  the 
fore-part  of  the  artery,  as  far  as  the  opening  in  the  ten- 
don of  the  triceps,  then  leaves  that  vessel,  descends  be- 
tween the  tendons  of  the  sartorius  and  gracilis  muscles 


to  the  inner  side  of  the  knee  ;  it  there  becomes  cuta- 
neous, and  attaching  itself  to  the  saphena  vein,  it  ac- 
companies this  vessel  along  the  inner  side  of  the  leg  to 
the  internal  ankle.  (See  Anatomy  of  the  Nervous 
System.) 


SECTION  II. 


DISSECTION    OF   THE    POSTEIUOR    PART     OP     THE     THIGH. 


PLACE  the  detached  extremity  on  its  fore-part,  with 
a  block  beneath  the  hip  joint,  so  as  to  flex  the  latter 
slightly,  and  thus  extend  the  muscles  in  this  region. 
Raise  the  integuments  from  the  posterior  surface  of  the 
limb,  from  the  crest  of  the  ilium  to  the  calf  of  the  leg  ; 
the  cutaneous  nerves  which  are  met  with  in  this  dissec- 
tion, are  branches  from  the  lumbar  nerves,  from  the 
sacral  plexus,  and  from  the  sciatic  nerve.  The  cuta- 
neous veins  pass  in  different  directions,  some  turn  round 
the  inner  side  of  the  limb  to  the  saphena  vein,  others  pe- 
netrate between  the  muscles  and  join  the  deep  veins  which 
accompany  the  muscular  or  the  perforating  arteries,  and 
others  descend  to  the  popliteal  space,  and  join  the  popli- 
teal or  the  lesser  saphena  vein.  The  fascia  lata  over  the 
glutseus  maximus  is  weak,  but  anterior  to  that  muscle, 
that  is,  covering  the  glutaeus  medius,  it  is  very  strong, 
and  adheres  to  the  surface  of  this  muscle,  and  to  the  crest 
of  the  ilium  above  it ;  on  the  posterior  part  of  the  thigh, 
the  fascia  is  not  so  dense  as  on  the  outer  or  anterior  part ; 
inferiorly,  over  the  popliteal  region,  or  the  ham,  it  is 
much  stronger  than  above;  from  the  thigh  it  is  continued 
over  the  muscles  of  the  leg,  in  which  situation  it  may 
be  examined  afterwards:  the  fascia  and  integuments  be- 
ing removed,  the  muscles  should  be  cleanly  dissected  ; 
these  may  be  divided  into  the  muscles  of  the  hip  and  of 
the  thigh. 


230 


DISSECTION     OP     THE     MUSCLES     OF     THE     HIP. 

THESE  are,    the   three  glutsei,   the  pyriformis,  the 
gernini,  the  two  obturator,  and  the  quadratus  femoris. 

GLUTAEUS  MAXIMUS  covers  the  greater  part  of  the 
pelvis,  also  the  upper  part  of  the  thigh ;  it  is  somewhat 
square,  one  edge  being  attached  to  the  sacrum,  the  op- 
posite edge  to  the  femur,  and  to  the  fascia  lata,  the 
other  edges  are  directed  one  upwards  and  forwards,  the 
other  downwards  and  backwards.  The  inferior  edge 
is  thick  and  round,  and  covered  by  a  great  quantity  of 
fat  ;  this  forms  the  fold  of  the  nates.  It  is  difficult  to 
clean  the  surface  of  the  glutaeus  maximus,  its  fasciculi 
are  so  coarse  and  rough,  this  may  be  facilitated  by  dis- 
secting parallel  to  the  fibres,  that  is,  in  a  line  drawn 
from  the  sacrum  towards  the  great  trochanter.  This 
muscle  arises  by  fleshy  and  short  aponeurotic  fibres, 
from  the  posterior  fifth  of  the  crest  of  the  ilium,  from 
the  rough  surface  between  the  crest  and  the  superior 
semicircular  ridge  on  this  bone,  from  the  posterior 
ilio-sacral  ligaments  and  lumbar  fascia,  from  the  tuber- 
cles on  the  posterior  surface  of  the  sacrum,  the  side  of 
the  coccyx,  and  from  the  great  sciatic  ligament,  which 
last  it  covers;  the  fibres  are  collected  into  distinct  fas- 
ciculi, which  descend  obliquely  outwards  and  forwards, 
nearly  parallel  to  each  other,  converging  a  little  to- 
wards the  thigh;  the  lower  fibres  are  the  longest,  they 
all  form  a  strong  and  dense  mass,  particularly  below, 
and  end  in  a  flat  and  thick  tendon,  whose  external  surface 
is  rough  and  course,  but  the  internal  smooth,  and  lined 
by  a  bursa  which  separates  it  from  and  allows  it  to 
glide  over  the  great  trochanter ;  this  tendon  is  'inserted 
into  a  rough  edge  which  leads  from  the  trochanter  to 
the  linea  aspera,  also  into  the  upper  third  of  that  line, 
and  by  a  tendinous  expansion  into  the  fascia  lata,  co- 
vering the  vastus  externus  muscle.  Use,  to  extend  the 
thigh,  also  to  abduct  and  rotate  it  out  wards,  to  support 
the  pelvis  and  the  trunk  on  the  lower  extremity,  also 
to  make  tense  the  fascia  lumborum  and  the  fascia  lata. 

The  glutaeus  maximus  is  covered  by  the  integuments, 


by  a  considerable  depth  of  fat,  and  by  a  thin  fascia ; 
as  the  latter  approaches  the  upper  edge  of  the  muscle, 
it  becomes  more  strong  and  adherent,  and  is  thence 
extended  over  the  anterior  part  of  the  glutaeus  medius, 
to  which  it  adheres  very  closely,  and  is  then  inserted 
into  the  crest  and  anterior  spine  of  the  ilium.  The  ^lu- 
teus  maximus  covers  all  the  muscles  on  the  posterior  part 
of  the  pelvis,  except  the  anterior  portion  of  the  glutaeus 
medius,  which  is  covered  by  the  fascia  just  now  men- 
tioned ;  its  insertion  into  the  linea  aspera  is  above  the 
short  head  of  the  biceps,  and  between  the  vastus  exter- 
nus  and  adductor  magnus  ;  a  very  large  bursa  lines  its 
tendon,  and  is  expanded  over  the  trochanter  and  a  por- 
tion of  the  vastus  externus;  it  is  very  thin;  it  usually  con- 
tains much  synovial  fluid,  and  it  is  frequently  intersected 
by  tendinous  bands ;  a  smaller  bursa  is  often  situated  be- 
low it,  between  the  tendons  of  the  glutaeus  maximus  and 
vastus  externus. 

Divide  this  muscle  by  a  perpendicular  incision,  and 
separate  the  edges;  several  muscles,  vessels,  &c.  may  be 
noticed,  having  the  folio  wing  relation  to  each  other:  com- 
mencing above,  we  see  the  glutseus  medius  muscle,  be- 
neath this,  the  pyriformis,  and  between  these,  the  glu- 
tseal  vessels  and  the  superior  glutaeal  nerve  ;  below  the 
pyriform  muscle  we  remark  the  great  sciatic  and  some 
smaller  nerves,  also  the  sciatic  and  pudic  vessels,  all  es- 
caping from  the  pelvis  by  the  lower  part  of  the  sciatic 
notch ;  next  in  order  are  the  gemini  muscles  surrounding 
the  tendon  of  the  obturator  internus;  below  these  is  the 
quadratus  femoris,  parallel  to  the  superior  fibres  of  the 
adductor  magnus  ;  the  great  sciatic  ligament,  the  tuber 
ischii ,  and  the  superior  attachment  of  the  hamstring  mus  - 
cles  are  seen  in  this  dissection,  also  several  small  arteries 
and  veins,  and  a  considerable  quantity  of  loose  watery 
cellular  tissue,  which  surrounds  the  sciatic  nerve  in  its 
course  through  the  depression  between  the  trochanter 
and  tuber  ischii. 

GLUTAEUS  MEDIUS,  triangular,  flat,  thinner  than  the 
last  described  muscle,  is  exposed  by  dividing  the  glu- 
taeus maximus  and  dissecting  off  the  strong  fascia  which 
extends  from  its  anterior  edge  to  the  crest  of  the  ilium, 
arises  by  fleshy  and  aponeurotic   fibres  from  the  deep 


surface  of  this  fascia,  from  the  three  anterior  fourths  of 
the  crest  of  theilium,  from  the  superior  semicircular  line 
or  ridge  which  leads  from  the  anterior  spinous  process  of 
the  ilium  to  the  upper  part  of  the  sciatic  notch,  and  from 
the  surface  of  the  ilium,  above  and  below  that  ridge ;  the 
fibres  descendin  different  directions,  the  middle  perpen- 
dicularly, theanterior,  which  are  very  short,  andthepos- 
terior,  which  are  long,  obliquely;  they  all  converge  in  to 
a  strong.and  broad  tendon,  which  is  inserted  into  the 
upper  and  outer  part  of  the  great  trochanter,  and  is  at- 
-  tached  anteriorly  to  the  tendon  of  the  glutaeus  minimus. 
Use,  to  abduct  the  thigh ;  its  posterior  fibres  can  ex- 
tend and  rotate  it  outwards,  its  anterior  fibres  can  flex 
and  rotate  it  inwards ;  it  also  serves  to  maintain  the 
pelvis  in  equilibrio  on  the  femur,  as  when  standing 
on  one  leg.  This  muscle  is  covered  in  part  by  the 
glutaeus  maximus  ;  the  anterior  and  larger  portion  is 
covered  only  by  the  integuments  and  fascia  lata  ;  it  lies 
on  the  glutaeus  minimus,  its  posterior  edge  is  parallel  to 
the  pyriform  muscle,  and  separated  from  it  by  the  glu- 
taeal  vessels  and  nerves ;  the  anterior  edge  is  nearly  pa- 
rallel to  the  tensor  vaginae  muscle,  is  united  to  it  above, 
but  separated  from  it  below  by  a  quantity  of  fat,  and  by 
several  branches  of  the  external  circumflex  vessels  and 
nerves. 

GLUT.EUS  MINIMUS,  is  exposed  by  detaching  from 
its  origin  the  glutaeus  medius;  small,  semicircular,  more 
tendinous  than  the  last,  it  arises  from  the  inferior  semi- 
circular ridge  on  the  dorsum  of  the  ilium,  and  from  the 
rough  surface  between  it  and  the  edge  of  the  acetabu- 
lum ;  the  fibres  converge  as  they  descend,  and  end  in 
a  strong  round  twisted  tendon,  which  is  inserted  into 
the  upper  and  anterior  part  of  the  great  trochanter,  first 
passing  over  a  small  bursa.  Use,  similar  to  the  last. 
it  also  strengthens  the  ilio-femoral  articulation,  and  as 
it  adheres  to  the  capsular  ligament,  it  can  draw  this 
out  of  the  joint  in  abduction  of  the  thigh.  This  muscle 
is  covered  by  the  glutaeus  medius,  and  a  little  overlapped 
by  the  tendon  of  the  pyriformis,  it  covers  the  capsular 
ligament  and  the  external  tendon  of  the  rectus. 

PYRIFORMIS,  is  of  a  flattened  triangular  form,  the 
base  at  the  sacrum  within  the  pelvis,  the  apex  at  the 
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trochanter ;  situated  partly  within  the  pelvis,  partly  be- 
hind the  hip  joint,  nearly  parallel  to  the  posterior  bor- 
der of  the  glutaeus  minimus  ;  it  arises  by  three  tendi- 
nous and  fleshy  fasciculi,  from  the  anterior  or  concave 
surface  of  the  second,  third,  and  fourth  divisions  of  the 
sacrum;  it  also  receives  a  few  fibres  from  the  anterior 
surface  of  the  great  sciatic  ligament,  and  from  the  upper 
and  back  part  of  the  ilium ;  the  fibres  form  a  thick  fleshy 
belly,  which  passing  through  the  great  sciatic  notch, 
descends  obliquely  outwards  and  a  little  forwards,  and 
is  inserted  by  a  round  tendon  into  the  upper  part  of  the 
digital  fossa,  at  the  root  of  the  great  trochanter  above 
the  tendons  of  the  gemini  and  obturator  muscles,  to 
which  it  is  connected.  Use,  to  abduct  the  thigh,  to 
extend  and  rotate  it  outwards,  it  can  also  act  on  the 
capsular  ligament  in  the  same  manner  as  the  glutaeus 
minimus.  Within  the  pelvis  this  muscle  lies  on  the 
sacrum,  and  is  covered  by  the  hypogastric  vessels,  the 
sciatic  plexus  of  nerves,  and  the  rectum ;  the  sciatic 
nerve  often  perforates  it,  near  its  lower  margin ;  on  the 
dorsum  of  the  pelvis  this  muscle  is  covered  by  the  glu- 
tseus  maximus,  and  is  parallel  to,  but  not  covered  by 
the  glutaeus  medius ;  it  adheres  to  the  capsular  liga- 
ment, and  is  superior  to  the  gemini,  from  which  it  is 
separated  by  the  sciatic  nerve  and  vessels  :  this  muscle 
divides  the  sciatic  notch  into  two  parts,  through  the  su- 
perior pass  the  glutaeal  vessels  and  nerves,  through  the 
inferior  the  sciatic  and  pudic  vessels,  the  sciatic  nerve 
and  several  smaller  branches  of  the  sacral  plexus  of 
nerves.  To  expose  the  following  five  small  rotator  mus- 
cles of  the  hip  joint,  draw  to  either  side  the  great  sci- 
atic nerve,  and  remove  the  surrounding  loose  cellular 
tissue. 

GEMELLI,  two  small  muscles  behind  the  ilio-femo- 
ral  articulation  between  the  ischium  and  the  trochanter, 
the  SUPERIOR  arises  narrow  and  fleshy  from  the  spine 
of  the  ischium;  the  fibres  pass  outwards  above  the  ten- 
don of  the  obturator  interims,  and  are  inserted  with  it 
into  the  upper  part  of  the  digital  fossa  of  the  great  tro- 
chanter. INFERIOR  arises  also  fleshy  from  the  upper 
part  of  the  tuber  ischii,  and  from  the  great  sciatic  li- 
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gament,  the  fibres  run  parallel  to  the  former,  and  are  also 
inserted  into  the  digital  fossa.  Use,  to  rotate  the  thigh 
outwards,  also  to  abduct  it,  to  strengthen  the  capsular 
ligament  and  to  confine  the  obturator  tendon  in  its  situa- 
tion. These  muscles  are  concealed  by  the  glutseus  maxi- 
mus  and  the  sciatic  nerve ;  they  are  placed  between  the 
pyriformisand  the  quadratus  femoris  muscles;  they  form 
a  sort  of  sheath  around  the  tendon  of  the  obturator  inter- 
nus,  and  adhere  to  its  edges  ;  they  appear  as  portions  of 
this  muscle  added  to  it  as  it  escapes  from  the  pelvis  ;  the 
inferior  is  the  larger  of  the  two  ;  the  superior  is  inserted 
between  the  pyriformisand  the  obturator  interims,  and 
the  inferior  between  the  tendons  of  the  obturator  inter- 
nus  and  externus  :  they  both  adhere  to  the  capsular  liga- 
ment 

OBTURATOR  INTERNUS,  is  situated  partly  within   the 
pelvis  and  partly  behind  the  ilio-femoral  articulation  ; 
somewhat  triangular,  the  base  within  the  pelvis,  the  apex 
at  the  great  trochanter,  arises  by  aponeurotic  and  fleshy 
fibres  within  the  pelvis,  from  the  superior  or  pelvic  surface 
of  the  obturator  or  thyroid  ligament,  and  from  all  the  cir- 
cumference of  the  foramen  of  that  name,  except  at  the 
upper  part  where  the  obturator  nerve  and   vessels  pass 
through ;  beneath  these  a  ligamentous  arch  is  extended, 
and  from  this  some  fibres  of  this  muscle  proceed ;  it  also 
arises  from  the  pubis  internally,  and  from  the  ischium 
inferiorly,  and  from  a  thin  but  strong  fascia  of  the  same 
name,  which  covers  this  muscle  and  separates  it  from  the 
levatorani muscle ;  thefibres  descend  obliquely  outwards 
and  backwards,  converging  towards  the  lesser   sciatic 
notch,  which  is  between  the  spine  and  the  tuberosity  of 
the  ischium  ;  the  fibres  here  end  in  a  flat  tendon,  which 
turning  outwards,  winds  round  the  cartilaginous  pully- 
like  surface  which  the  ischium  here  presents,  a  loose 
bursa,  and  one,  in  general,  containing  a  quantity  of  sy- 
novia, is  here  interposed  between  this  tendon  and  the 
bone  ;  the  tendon  now  runs  outwards  on  the  dorsum  of 
the  pelvis,  between  the  gemini  muscles,  and  is  inserted 
into  the  digital  fossa  of  the  great  trochanter.     Use,  to 
abduct  and  rotate  the  thigh  outwards  ;  it  may  also  act  on 
the  capsular  ligament.     This  muscle  within  the   pelvis 
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is  covered  by  the  peritonaeum,  the  pelvic  fascia,  levator 
ani  muscle,  and  by  a  strong  aponeurosis,  termed  the 
obturator  fascia,  which  serves  to  give  origin  to  some 
fibres  both  of  the  obturator  muscle  and  of  the  levator 
ani,  between  which  it  is  interposed ;  the  obturator  fas- 
cia is  the  external  layer  of  the  pelvic  fascia ;  it  adheres 
superiorly  to  the  ilium  and  pubis,  and  is  inserted  infe- 
riorly  into  the  greater  sciatic  ligament,  into  the  tubero- 
sity  and  ramus  of  the  ischium,  also  into  the  ramus  of 
the  pubis,  it  here  becomes  continuous  with  the  trian- 
gular ligament  of  the  urethra ;  this  fascia  is  closely  con- 
nected to  the  obturator  internus  muscle,  except  infe- 
riorly  where  the  internal  pudic  nerve  and  vessels  inter- 
vene. As  the  obturator  tendon  is  passing  through  the 
sciatic  notch,  its  deep  surface  is  divided  into  four  or 
five  distinct  tendons,  which  are  lined  by  the  synovial 
membrane,  and  connected  to  each  other  like  so  many 
plaits  or  folds  ;  the  pudic  vessels  lie  external  to  this 
tendon  in  this  situation ;  the  continuation  of  the  tendon 
to  its  insertion  has  the  same  relations  as  the  gemini 
muscles. 

QUADRATUS  FEMORIS,  arises  by  fleshy  and  aponeu- 
rotic  fibres  from  the  external  surface  of  the  tuber 
ischii,  anterior  to  the  tendon  of  the  semi-membranosus, 
the  fibres  pass  transversely  outwards,  and  are  inserted 
tendinous  and  fleshy  into  the  inferior  and  posterior  part 
of  the  great  trochanter,  and  into  the  posterior  inter- 
trochanteric  line.  Use,  to  adduct  and  rotate  the  thigh 
outwards  :  this  muscle  is  covered  by  the  glutaeus  max- 
imus  and  sciatic  nerve ;  its  origin  is  also  concealed  by 
the  hamstrings ;  it  is  parallel  to  and  between  the  ge- 
mini and  the  adductor  magnus ;  its  lower  border  is 
overlapped  by  the  latter ;  it  covers  the  obturator  ex- 
ternus,  the  lesser  trochanter,  and  the  insertion  of  the 
psoas  and  the  iliacus.  Divide  this  muscle,  and  a  little 
dissection  will  expose  the  following,  particularly  if  the 
gracilis,  adductor,  and  pectinseus  muscles  have  been  pre- 
viously removed. 

OBTURATOR  EXTERNUS,  situated  at  the  superior, 
posterior,  and  internal  part  of  the  thigh,  somewhat 
triangular  or  pyramidal,  the  base  towards  the  pubes, 
the  apex  at  the  trochanter,  arises  fleshy  from  the  in- 
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ferior  surface  of  the  thyroid  or  obturator  ligament,  and 
from  the  surrounding  surface  of  the  pubis  and  ischium, 
the  fibres  descend  obliquely  outwards  and  backwards 
behind  the  neck  of  the  femur,  in  a  sort  of  notch  or 
groove  between  the  tuber  ischii  and  the  edge  of  the 
acetabulum  ;  here  they  end  in  a  strong  tendon,  which 
ascends  a  little  behind  the  neck  of  the  femur,  then 
runs  directly  outwards  along  the  inferior  gemellus,  and 
adhering  to  the  capsular  ligament,  is  inserted  into  the 
lower  part  of  the  digital  fossa.  Use,  to  adduct  the 
thigh,  and  to  rotate  it  outwards ;  it  also  supports  and 
strengthens  the  inferior  and  posterior  part  of  the  ilio- 
femoral  articulation,  particularly  in  abduction  of  the 
thigh.  This  muscle  is  placed  in  a  very  deep  situation, 
being  covered,  anteriorly,  by  the  adductor  brevis  and 
pectineeus,  also  by  the  obturator  nerve  and  vessels,  in- 
ternally by  the  adductor  muscles,  externally  by  the 
joint,  and  posteriorly  by  the  quadratus  femoris  and  glu- 
taeus  maximus. 

The  several  small  muscles  just  described,  in  addition 
to  their  individual  actions,  effect  the  common  purpose 
of  strengthening  the  ilio-femoral  articulation;  the  cap- 
sular ligament  of  this  joint  is  covered  anteriorly  by  the 
rectus,  psoas,  and  iliacus  ;  internally  by  the  pectinseus 
and  obturator  externus  ;  externally  by  the  tendon  of  the 
rectus,  the  glutens  minimus  a ndmedi us,-  and  posteriorly 
by  the  pyriform,  gemini,  obturator  tendons,  quadratus 
femoris,  and  glutaeus  maximus ;  many  of  these  muscles, 
like  the  small  capsular  muscles  of  the  shoulder  joint, 
guard  against  dislocation  in  the  different  motions  of  the 
limb,  and  also  serve  to  protect  the  capsular  ligament  by 
drawing  it  out  of  the  angle  which  is  formed  between  the 
acetabulum  and  the  neck  of  the  femur  in  the  rotatory 
motions  of  the  limb. 

In  dissecting  the  foregoing  muscles,  several  vessels 
and  nerves  must  have  been  remarked ;  the  former  are 
derived  from  the  hypogastric  or  internal  iliac  vessels ; 
the  latter  from  the  sacral  plexus  of  nerves  ;  the  arteries 
are  the  glut aeal,  sciatic,  andpudic.  The glutwal  artery 
escapes  through  the  upper  part  of  the  sciatic  notch, 
above  the  pyriform  muscle,  a^d  immediately  divides 
into  several  branches ;  these  are  distributed  to  the 


three  glutaei  muscles.  The  sciatic  artery  passes  out  of 
the  pelvis  through  the  lower  part  of  the  great  sciatic 
notch,  below  the  pyriformis  ;  its  principal  branches  de- 
scend between  the  tuber  ischii  and  the  great  trochanter, 
and  are  lost  in  the  surrounding  muscles.  The  pudic 
artery  escapes  from  the  pelvis  along  with  the  last  de- 
scribed vessel ;  it  soon,  however,  re-enters  the  cavity 
through  the  lesser  sciatic  notch  and  pursues  its  course 
forwards  and  inwards  towards  the  perinaeum  andpubis, 
lying  at  first  on  the  internal  surface  of  the  obturator  in-, 
ternus,  and  afterwards  on  the  rami  of  the  ischium  and 
pubis ;  its  branches  are  distributed  to  the  external  organs 
of  generation,  and  to  the  muscles  in  the  perinaeum. 
(See  Anatomy  of  the  Vascular  System.)  Each  of  these 
arteries  have  their  corresponding  veins,  which  take  a 
similar  course,  and  terminate  in  the  internal  iliac  vein. 
The  nerves  which  are  found  in  this  situation  are  the  su- 
perior and  inferior  glutaeal,  the  posterior  cutaneous,  the 
pudic,  the  great  and  lesser  sciatic ;  these  are  all  branches 
of  the  sacral  plexus.  The  superior  glutceal  nerve  ac- 
companies the  glutaeal  artery,  and  is  distributed  princi- 
pally to  the  glutseus  medius  and  minimus  muscles.  The 
inferior  glutaal  nerve  escapes  below  thepyriform  mus- 
cle, and  is  distributed  principally  to  the  glutaeus  maxi- 
mus.  The  inferior  or  lesser  sciatic  nerve  accompanies 
the  last  through  the  sciatic  notch,  descends  obliquely  in- 
wards round  the  tuber  ischii,  and  is  distributed  to  the 
surrounding  muscles  and  integuments.  The  posterior 
cutaneous  nerve  also  passes  through  the  lower  part  of  the 
great  sciatic  notch,  descends  beneath  the  glutaeus  maxi- 
mus,  and  then  becoming  cutaneous,  divides  into  several 
long  branches,  which  may  be  traced  along  the  posterior 
surface  of  the  thigh,  even  to  the  leg,  where  in  general 
they  will  be  found  to  communicate  with  the  posterior 
cutaneous  nerves  of  that  region.  The  pudic  nerves 
take  the  same  course  as  the  pudic  artery,  and  termi- 
nate in  corresponding  branches.  The  great  sciatic  or 
posterior  crural  nerve,  is  the  largest  nerve  in  the  body ; 
it  passes  out  of  the  pelvis  below,  but  often  through  the 
pyriform  muscle,  descends  behind  the  hip  joint  in  the 
fossa  between  the  trochanter  and  tuber  ischii,  covered 
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by  the  glutaeus  maximus,  and  passing  over  the  gemini, 
obturator,  and  quadratus  muscles ;  its  course  along  the 
back  of  the  thigh,  and  its  branches,  shall  be  considered 
after  the  dissection  of  the  following  muscles. 


DISSECTION    OF    THE     MUSCLES     ON    THE    BACK 
PART    OF     THE     THIGH. 

THE  fascia  in  this  situation  has  been  already  noticed ; 
the  muscles  are  only  three  in  number,  and  are  com- 
monly called  hamstrings;  the  semi-tendinosus  and  semi- 
membranosus  from  the  inner,  the  biceps  the  outer  ham- 
string. 

BICEPS  FLEXOR  CRURIS,  consists  of  a  long  and  short 
head  ;  the  LONG  HEAD  arises  from  the  outer  and  back 
part  of  the  tuber  ischii  in  common  with  the  semi-tendi- 
nosus; this  descends  obliquely  outwards,  and  soon  ends  in 
a  thick  fleshy  belly  ;  about  the  inferior  third  of  the  thigh 
it  joins,  at  an  acute  angle,  the  SHORT  HEAD,  which  arises 
fleshy  from  the  linea  aspera,  between  the  vastus  externus 
and  the  adductors,  commencing  below  the  insertion  of 
the  glutseus  maximus,  and  continuing  to  within  two 
inches  of  the  external  condyle  ;  here  the  muscle  ends  in 
a  strong  tendon,  which  descends  at  first  behind  the  knee, 
then  turns  forwards  and  out  ward  stewards  the  head  of  the 
fibula,  into  which  it  is  inserted ;  the  tendon  is  here  di- 
vided in  general  by  the  external  lateral  ligament  into  two 
fasciculi,  the  superficial  of  which,  in  addition  to  its  at- 
tachment to  the  head  of  the  fibula,  is  also  inserted  into 
the  fascia  of  the  leg  ;  and  the  deep  fasciculus  which  is 
also  inserted  into  the  fibula,  sends  some  fibres  to  the  head 
of  the  tibia.  Use,  to  flex  the  knee- j  oint,  also ,  by  its  long 
head,  to  extend  the  thigh  and  rotate  the  whole  limb  out- 
wards; the  long  head  can  also  fix  the  pelvis,  and  prevent 
it  and  the  trunk  from  bending  forwards  on  the  head  of 
the  femur.  The  superior  fifth  of  this  muscle  is  conceal- 
ed by  the  glutaeus  maximus,  the  remainder  is  covered  by 
the  integuments  and  fascia,  and  descends  between  the 
vastus  externus  and  semi-tendinosus,  forming  the  outer 
hamstring ;  the  long  head  passes  over  the  semi-mem- 
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branous,  the  sciatic  nerve,  and  the  triceps  muscles ; 
it  also  conceals  the  short  head  ;  interiorly  the  biceps 
pass  over  the  external  articular  vessels  and  the  external 
head  of  the  gastrocnemius  muscle,  and  forms  the  outer 
hamstring. 

SEMI-TENDINOSUS,  large,  flat,  and  fleshy  above, 
round  and  tendinous  below,  arises  by  fleshy  fibres  from 
the  tuberosity  of  the  ischium  in  common  with  the  long 
head  of  the  biceps,  also  from  the  tendon  of  the  latter 
for  about  three  inches  ;  it  descends  obliquely  inwards, 
and  about  four  inches  above  the  knee  it  ends  in  a  long 
round  tendon  which  passing  behind  the  head  of  the 
tibia,  is  then  reflected  forwards  between  the  tendon  of 
the  semi-membranosus  and  the  internal  head  of  the 
gastrocnemius,  and  is  inserted  into  the  anterior  angle  of 
the  tibia  below  its  tubercle,  inferior  and  posterior  to 
the  tendons  of  the  gracilis  and  sartorius,  to  which  it  is 
connected :  from  the  convex  edge  of  the  tendon  an 
aponeurosis  is  given  off,  which  joins  the  fascia  of  the 
leg.  Use,  to  flex  the  knee  and  rotate  the  leg  inwards, 
to  extend  the  thigh,  to  support  the  pelvis,  and  prevent 
the  trunk  falling  forwards.  This  muscle  is  covered 
superiorly  by  the  glutaeus  maximus ;  the  rest  of  its 
course  is  superficial,  a  transverse  line  usually  intersects 
it  about  its  centre. 

SEMI-MEMBRANOSUS,  beneath  the  semi-tendinosus, 
flat  and  aponeurotic  superiorly,  thick  and  fleshy  in  the 
middle,  round  and  tendinous  below ;  arises  by  a  flat 
tendon  from  the  upper  and  outer  part  of  the  tuber 
ischii;  this  descends  obliquely  in  wards,  ends  in  a  fleshy 
belly,  which  retains  this  muscular  structure  lower  down 
than  either  of  the  former  muscles ;  a  little  above  the 
knee  it  ends  in  a  round  tendon,  which  passes  behind 
the  internal  condyle,  and  divides  into  three  processes, 
one  of  which  passes  outwards,  another  downwards,  and 
a  third  forwards  ;  the  first  is  a  broad  aponeurosis,  which 
ascends  obliquely  outwards,  beneath  the  heads  of  the 
gastrocnemius  muscle  over  the  back  part  of  the  knee- 
joint,  and  is  inserted  into  the  external  condyle  of  the 
femur ;  this  aponeurosis  has  been  termed  the  posterior 
ligament  of  the  knee- joint,  orthe  ligament  ofwinslow; 
the  second  is  a  strong  and  broad  fascia,  which  descends 
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over  the  poplitfeus  muscle,  and  is  inserted  into  the  pos- 
terior part  of  the  heads  of  the  tibia  and  fibula,  and  is 
also  continuous  with  the  deep  fascia  of  the  leg ;  the 
third  process  appears  the  continuation  of  the  tendon, 
it  turns  forwards  beneath  the  internal  lateral  ligament, 
round  the  head  of  the  tibia  into  which  it  is  inserted. 
Use,  to  extend  the  thigh  on  the  pelvis,  and  to  support 
the  latter  on  the  thigh,  to  flex  the  knee  and  to  rotate 
the  leg  inwards ;  it  also  strengthens  the  back  part  of 
the  knee,  and  can  draw  the  synovial  membrane  out  of 
the  angle  of  the  joint.  This  muscle,  at  its  origin,  lies 
external  to  the  other  hamstrings ;  it  is  covered  at  first 
by  the  semi-tendinosus,  biceps,  andglutseusmaximus, 
inferiorly  it  is  superficial ;  above  it  passes  over  the  qua- 
dratus  femoris  and  adductor  magnus  muscles  ;  below  it 
overlaps  the  popliteal  vessels,  and  the  internal  head  of  the 
gastrocnemius,  from  which  last  it  is  separated  by  a  bursa; 
the  sciatic  nerve  is  on  its  outer,  the  gracilis  on  its  inner 
side. 

The  arteries  which  are  met  with  in  the  dissection  of 
these  muscles  are  branches  of  the  sciatic,  circumflex, 
perforating  and  articular ;  the  numerous  ramifications 
of  these  vessels  are  distributed  to  the  hamstring  and 
adductor  muscles,  and  are  accompanied  by  their  cor- 
responding veins ;  the  principal  nerve  in  this  situation 
is  the  great  sciatic;  from  the  back  part  of  the  hip 
joint  this  large  nerve  descends  along  the  back  of  the 
thigh  to  the  upper  part  of  the  popliteal  space,  where 
it  divides  into  the  peronaeal  and  posterior  tibial  nerves  ; 
in  this  course  it  is  covered  at  first  by  the  glutaeus 
maximus,  afterwards  by  the  biceps  and  semi-tendi- 
nosus, and  inferiorly  by  the  integuments  and  fascia; 
having  passed  over  the  quadratus  femoris  and  the  other 
small  muscles  at  the  back  of  the  hip  joint,  it  next 
lies  on  the  adductor  magnus,  and  inferiorly  on  a 
quantity  of  adipose  substance.  The  sciatic  nerve  gives 
off  several  cutaneous  and  muscular  filaments,  in  addi- 
tion to  its  two  terminating  branches,  the  peronaeal  and 
the  posterior  tibial ;  the  peronceal  nerve  takes  the 
course  of  the  biceps  tendon  towards  the  head  of  the 
fibula,  where  it  divides  into  several  branches  which  are 
distributed  to  the  integuments  and  muscles  on  the  outer 


and  tore-part  of  the  leg,  as  will  be  described  in  the  dis- 
section of  that  region.  The  posterior  tibial  nerve  ac- 
companies the  popliteal  vessels  through  the  space  of 
that  name,  which  space  the  student  should  next  exa- 
mine. 

The  popliteal  space  is  situated  behind  the  knee-joint, 
extending  upwards  for  about  one-fourth  of  the  thigh, 
and  downwards  for  about  one-sixth  of  the  leg :  it  is 
somewhat  oval,  is  bounded  internally  by  the  inner  ham- 
string, and  the  internal  head  of  the  gastrocnemius ; 
externally  by  the  biceps,  external  head  of  the  gastrocne- 
mius, and  the  plantaris ;  it  is  covered  by  the  integu- 
ments and  by  a  strong  fascia,  which,  derived  from  the 
fascia  lata,  is  strengthened  by  adhering  to  the  condyles 
of  the  femur,  and  to  the  adjoining  tendons  ;  this  fascia 
serves  to  approximate  the  sides  of  this  region,  and  thus 
to  give  to  it  a  considerable  depth.  The  popliteal  space 
is  bounded  before  by  the  flat  surface  of  the  femur,  by 
the  back  part  of  the  joint  covered  by  the  ligament  of 
Winslow,  by  the  head  of  the  tibia,  and  by  the  popli- 
taeus  muscle  ;  in  this  region  are  contained  the  termi- 
nating branches  of  the  sciatic  nerve,  the  popliteal  ar- 
tery and  vein  with  their  branches  ;  also  some  lymphatic 
glands  and  much  adipose  substance.  The  nerves  are 
superficial  and  external  to  the  vessels,  that  is,  nearer 
to  the  biceps ;  the  vessels  are  close  to  the  bone,  and 
near  to  the  semi-membranosus  muscle,  the  vein  being 
superficial  and  a  little  to  the  outer  side  of  the  artery ; 
two  or  three  lymphatic  glands  are  connected  to  the 
latter  ;  and  a  quantity  of  fat,  which  is  of  a  peculiar  soft 
consistence,  intervenes  between  the  nerve  and  vessels. 
The  course  of  the  peronaeal  nerve  has  been  already 
noticed  ;  the  posterior  tibial  nerve  descends  nearly  ver- 
tically between  the  heads  of  the  gastrocnemius,  runs  be- 
neath the  solaeus,  and  over  the  popliteeus,  and  then  ac- 
companies the  posterior  tibial  vessels  down  the  leg,  and 
along  the  inner  side  of  the  heel  to  the  sole  of  the  foot, 
in  which  course  it  shall  be  examined  afterwards ;  in  the 
ham  this  nerve  sends  off  muscular  branches,  also  the 
posterior  or  external  saphenus  nerve  which  accompa- 
nies the  posterior  saphena  vein  along  the  back  of  the  leg, 


towards  the  outer  ankle,  behind  which  it  passes  to  the 
external  and  superior  part  of  the  foot,  where  it  is  dis- 
tributed ;  this  nerve  is  by  some  called  "  communicans 
tibialis."  The  popliteal  artery  descends  obliquely  out- 
wards through  this  space,  and  at  the  lower  edge  of  the 
poplitaeus  muscle  divides  into  the  anterior  and  posterior 
tibial  arteries  ;  in  this  course  it  sends  off  many  muscu- 
lar and  five  articular  branches,  the  latter  supply  the 
ends  of  the  bones,  and  the  synovial  membrane  of  the 
knee  joint.  The  popliteal  vein  accompanies  the  artery, 
lying  superficial  and  somewhat  external  to  it ;  it  re- 
ceives branches  which  correspond  to  those  of  the  ar- 
tery ;  and  it  is  joined  inferiorly  by  the  lesser  or  posterior 
saphena  vein.  Next  proceed  to  the  dissection  of  the 
leg. 


SECTION  III. 

DISSECTION    OP  THE    LEG. 

REMOVE  the  integuments  of  the  leg  and  foot ;  on  the 
plantar  surface  of  the  latter  they  are  always  remarkably 
hard  and  thick,  even  in  the  fetus,  particularly  beneath 
the  heel  and  the  first  and  last  joints  of  the  toes;  in 
these  situations  also  the  subcutaneous  fat  has  a  pecu- 
liar granulated  structure,  being  intersected  by  tendi- 
nous bands,  which  pass  from  the  skin  to  the  plantar 
fascia.  Beneath  the  integuments  of  the  leg  we  find  two 
cutaneous  veins,  the  internaland  external  saphena ;  the 
internal  saphena  is  large  and  regular,  and  has  numerous 
branches  ;  it  commences  by  small  veins  from  the  upper 
surface  of  the  toes,  and  from  the  dorsum  of  the  foot ; 
these  run  towards  the  inner  malleolus  and  unite  in  one 
large  vessel  which  ascends  along  the  inner  side  of  the 
leg,  receiving  in  its  course  numerous  branches  from  the 
integuments  ;  it  then  passes  behind  the  inner  condyle 
of  the  femur,  and  ascending  along  the  inner  and  ante- 
rior part  of  the  thigh,  it  terminates  in  the  femoral  vein 
about  an  inch  and  a  half  below  Poupart's  ligament ;  on 
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the  thigh,  this  vein  is  accompanied  by  small  nerves, 
which  are  derived  from  the  lumbar  plexus  and  from 
the  anterior  crural ;  along  the  leg  the  saphenus  nerve, 
a  branch  of  the  anterior  crural,  is  attached  to  it,  and 
winds  round  it.  The  posterior  or  external  saphena 
vein  commences  behind  the  external  ankle  from  the 
junction  of  several  small  veins  from  the  integuments  of 
the  heel  and  sole  of  the  foot ;  it  ascends  along  the  sur- 
face of  the  gastrocnemius  muscle,  accompanied  by  the 
communicans  tibialis  nerve ;  at  the  ham  this  vein  in 
general  joins  the  popliteal  vein,  but  sometimes  it  here 
turns  inwards  and  joins  the  internal  saphena  vein,  with 
which  it  always  communicates  in  its  course  along  the 
leg.  Several  cutaneous  nerves  are  distributed  to  the  leg, 
namely,  the  internal  saphenus,  from  the  posterior  tibial, 
and  several  cutaneous  branches  from  the  peronseal  and 
anterior  tibial  nerves  perforate  the  fascia  of  the  leg  on  its 
outer  and  anterior  part,  and  are  distributed  to  the  inte- 
guments of  the  leg  and  foot. 

The  fascia  of  the  leg  is  derived  partly  from  that  of 
the  thigh ;  it  also  receives  additional  fibres  from  the 
tendons  around  the  knee  joint,  namely,  the  rectus  and 
vasti  anteriorly  :  the  vastus  externus  and  biceps  exter- 
nally ;  the  sartorius,  gracilis,  and  inner  hamstring  inter- 
nally ;  the  fascia  adheres  to  the  head  of  the  tibia  and 
fibula,  to  the  spine  of  the  tibia,  near  its  whole  length, 
to  the  annular  ligaments  of  the  ankle  joint,  and  to  the 
malleoli ;  it  can  scarcely  be  said  to  exist  on  the  ante- 
rior surface  of  the  tibia,  which  is  only  covered  by  the 
skin  and  periosteum.  The  fascia  of  the  leg  is  stronger 
superiorly  than  inferiorly  ;  near  the  ankle  it  again  in- 
creases in  strength  from  its  connexion  to  the  malleoli 
and  to  the  annular  ligaments  ;  these  are  two  in  number, 
the  anterior  and  internal.  The  anterior  annular  liga- 
ment is  a  little  above  the  joint ;  it  is  somewhat  square, 
and  stronger  externally  than  internally ;  in  the  latter 
situation  it  is  attached  to  the  malleolar  process  of  the 
tibia,  and  to  the  os  naviculare  ;  in  the  former  to  the 
external  malleolus,  and  to  the  upper  part  of  the  os  cal- 
cis  ;  it  consists  of  two  layers,  which,  by  separating  and 
re-uniting,  form  three  rings  or  sheaths  for  the  tibialis 
anticus,  and  the  two  extensor  tendons ;  the  anterior 
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tibial  vessels  and  nerves  also  pass  beneath  it.  The  in- 
ternal annular  ligament  is  broader  than  the  anterior;  it 
is  attached  to  the  internal  malleolus,  and  to  the  os  cal- 
cis  ;  it  forms  a  sort  of  arch  over  the  groove  or  canal  in 
which  the  three  flexor  tendons,  and  the  plantar  nerves 
and  vessels  run.  The  fascia  of  the  leg  is  thin  poste- 
riorly :  near  the  heel  it  is  indistinct ;  on  either  side  it  is 
connected  to  the  sheaths  of  the  tendons  that  pass  round 
the  malleoli ;  and  on  each  side  of  the  tendo  Achillis 
it  sends  in  a  lamina  to  join  the  fascia  which  covers  the 
deep  muscles  of  the  leg.  The  fascia  serves  to  confine 
the  muscles  in  their  situation,  and  to  give  origin  to 
many  of  their  fibres  ;  this  last  effect  is  further  accom- 
plished by  inter-muscular  bands  or  septa,  which  pass  in 
from  the  fascia,  between  the  extensor  and  peronaei  mus- 
cles, and  are  attached  to  the  tibia  and  fibula  and  inter- 
osseous  ligament.  From  the  anterior  annular  ligament, 
a  thin  fascia  is  extended  over  the  dorsum  of  the  foot ; 
that  covering  the  sole  of  the  foot,  the  plantar  fascia  is 
remarkably  strong  ;  it  arises  from  the  extremity  of  the 
os  calcis,  narrow  but  thick  and  strong ;  it  passes  for- 
wards, expands  and  divides  into  three  parts,  which  lie 
on  different  planes,  and  which,  by  sending  in  two  pro- 
cesses, serve  to  separate  the  plantar  muscles  into  three 
orders,  the  internal,  middle,  and  external ;  the  lateral 
portions  of  this  fascia  are  attached  to  the  sides  of  the 
tarsus  and  metatarsus;  the  internal  portion  is  the 
weakest ;  the  middle  division  is  the  strongest,  and  on  a 
plane  inferior  to  the  internal ;  as  this  middle  portion 
expands  beneath  the  plantar  muscles,  it  is  strengthened 
by  transverse  fibres,  and  near  the  base  of  the  toes  it  di- 
vides into  five  fasciculi ;  these  diverge,  and  opposite  the 
head  of  each  metatarsal  bone,  they  each  subdivide  into 
two  fasciculi ;  these  pass  along  the  sides  of  the  me- 
tatarso-phalangal  articulations,  and  are  inserted  into 
the  lateral  ligaments  of  these  joints,  and  into  the 
sheaths  of  the  flexor  tendons ;  between  these  fasci- 
culi the  tendons  pass,  also  the  digital  vessels  and 
nerves  of  each  toe :  the  plantar  fascia  possesses  the 
same  strength  as  ligamentous  structure ;  use,  it  serves 
to  retain  the  arched  form  of  the  foot,  and  to  protect 
the  plantar  muscles,  vessels,  and  nerves,  from  pres- 
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sure ;  it  also  gives  attachment  to  several  muscular  fibres. 
The  muscles  of  the  leg  may  be  divided  into  those  on  the 
anterior,  external,  and  posterior  part. 


SECTION  IV. 

DISSECTION     OP      THE      MUSCLES       ON      THE      ANTERIOR 
AND   EXTERNAL    PART   ON   THE   LEG. 

THE  muscles  on  the  fore-part  of  the  leg  are  the  ti- 
bialis  anticus,  extensor  pollicis,  extensor communis,  and 
peronseus  tertius  ;  the  muscles  on  the  outer  side  of  the 
leg  are  the  peronaeus  longus  and  brevis :  almost  all  these 
muscles  are  connected  to  each  other  superiorly,  so  that 
they  cannot  be  perfectly  separated  from  each  other ;  they 
all  adhere  to  and  partly  arise  from  the  fascia  of  the  leg, 
therefore,  when  exposed,  they  present  a  rough  surface 
superiorly. 

TIBIALIS  ANTICUS,  is  next  the  tibia,  somewhat 
triangular,  large  and  fleshy  above,  tendinous  below, 
arises  tendinous  and  fleshy  from  the  outer  part  of  the 
two  superior  thirds  of  the  tibia,  from  the  head  of  the 
fibula,  from  the  inner  half  of  the  interosseous  liga- 
ment, from  the  fascia  of  the  leg,  and  from  the  inter- 
muscular  septa ;  the  fibres  descend  obliquely  inwards, 
end  in  a  strong  and  flat  tendon  which  crosses  from  the 
outer  to  the  fore-part  of  the  tibia,  runs  through  a  dis- 
tinct ring  in  the  annular  ligament,  near  the  internal 
malleolus,  passes  forwards  and  inwards  above  the  as- 
tragalus and  naviculare,  increases  in  breadth,  and  is  in- 
serted into  the  inner  side  of  the  great  cuneiform  bone, 
also,  by  a  tendinous  slip,  into  the  base  of  the  first  meta- 
tarsal  bone.  Use,  to  flex  the  ankle,  to  adduct  the  foot, 
and  to  raise  its  inner  edge  from  the  ground ;  to  turn 
the  toes  inwards,  also  to  support  the  leg  when  stand- 
ing, and  prevent  it  bending  backwards.  This  muscle 
is  superficial  through  its  whole  length  ;  the  tendon,  at 
its  insertion,  is  partly  concealed  by  the  abductor  and 
flexor  pollicis  brevis  ;  superiorly  this  muscle  is  external 
to  the  tibia ;  interiorly  it  is  anterior  to  it ;  the  extensor 
communis,  and  extensor  pollicis,  the  anterior  tibial 
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vessels  and  nerve  are  to  its  outer  or  fibular  side,  a  small 
bursa  separates  its  tendon  from  the  upper  part  of  the  in- 
ternal cuneiform  bone ;  another  bursa  in  general  sur- 
rounds it,  as  it  is  passing  over  the  synovial  membrane  of 
the  ankle  joint. 

EXTENSOR  DIGITORUM  LONGUS,  arises  tendinous 
and  fleshy  from  the  external  part  of  the  head  of  the 
tibia,  from  the  head  of  the  fibula,  and  from  about 
three-fourths  of  this  bone,  from  part  of  the  interosse- 
ous  ligament,  from  the  fascia  of  the  leg,  and  its  inter- 
muscular  septa  ;  the  fibres  descend  obliquely  inwards  ; 
a  little  below  the  middle  of  the  leg  they  end  in  three 
flat  tendons,  which  pass  under  the  annular  ligament 
through  a  ring  common  to  these  and  to  the  peronaeus 
longus,  and  extend  forwards  over  the  dorsum  of  the 
foot,  the  internal  of  the  three  tendons  here  divides 
into  two ;  the  four  tendons  now  extend  along  the  dor- 
sum  of  each  of  the  four  external  toes ;  the  great  toe 
does  not  receive  any,  and  are  inserted  into  the  last  pha- 
lanx of  each.  Use,  to  extend  the  toes  and  flex  the 
ankle.  This  muscle  is  superficial ;  superiorly,  it  lies 
between  the  tibialis  anticus  and  peronaeus  longus,  and 
is  connected  to  both  ;  in  the  middle  of  the  leg  it  is  be- 
tween the  extensor  pollicis  and  peronseus  brevis  :  along 
each  of  the  toes  these  tendons  subdivide  at  the  joints 
between  the  first  and  second  phalanges,  into  fasciculi, 
which  pass  over  the  sides  of  these  articulations  as  the 
extensor  tendons  do  on  the  fingers;  on  the  dorsum  of 
the  toes  also  they  form  a  sort  of  aponeurosis  as  on  the 
fingers,  the  tendons  of  the  lumbricales  and  interossei  as 
also  the  tendons  of  the  extensor  brevis  assisting  in  its 
formation. 

EXTENSOR  POLLICIS  PROPRIUS,  arises  tendinous 
and  fleshy  from  the  inner  edge  of  the  middle  third  of 
the  fibula,  and  from  the  interosseous  ligament  nearly 
as  low  down  as  the  ankle ;  a  few  fibres  also  proceed 
from  the  lower  part  of  the  tibia ;  the  fibres  descend 
obliquely  forwards  to  a  tendon,  which  passes  beneath 
the  annular  ligament,  then  runs  forwards  over  the  as- 
tralagus,  naviculare,  and  cuneiforme  internum;  the 
tendon  next  passes  over  the  first  metatarsal  bone,  and 
is  inserted  by  two  tendinous  fasciculi,  one  into  the 
base  of  the  first  phalanx,  and  the  other  into  the  base 


of  the  second  or  last  phalanx  of  the  great  toe. 
to  extend  the  great  toe  and  flex  the  ankle ;  it  may  also 
adduct  the  foot,  and  rotate  it  inwards.  The  upper  and 
middle  portions  of  this  muscle  are  overlapped  and  con- 
cealed by  the  tibialis  anticus  and  extensor  communis, 
between  which  muscles  it  is  situated ;  its  tendon  is  su- 
perficial ;  the  anterior  tibial  nerve  and  vessels  separate 
it  from  the  tibialis  anticus  above,  and  from  the  extensor 
communis  below ;  it  lies  on  the  fibula  and  interosseous 
ligament  above  ;  inferiorly  it  crosses  over  the  tibial  ves- 
sels, the  synovia!  membrane  of  the  ankle  joint,  and  the 
bones  of  the  tarsus. 

PERON^EUS  TERTIUS,  or  anticus,  appears  to  be  a 
portion  of  the  extensor  communis,  and  in  some  cases 
cannot  be  separated  from  it ;  it  arises  from  the  anterior 
surface  of  the  lower  half  of  the  fibula ;  the  fibres  pass 
forwards  to  a  tendon  which  descends  along  with  that 
of  the  extensor  communis  beneath  the  annular  liga- 
ment ;  it  then  passes  forwards  and  outwards,  and  is  in- 
serted broad  and  thin  into  the  base  of  the  fifth  meta- 
tarsal  bone,  and  it  frequently  sends  a  band  of  fibres 
to  join  the  fourth  tendon  of  the  extensor  communis. 
Use,  to  extend  the  little  toe,  to  flex  the  ankle,  to  ab- 
duct the  foot,  and  raise  its  outer  edge.  This  muscle  is 
sometimes  wanting,  an  additional  tendon  from  the  exten- 
sor communis  will  then  supply  its  place;  it  is  superficial; 
on  the  foot  it  conceals  the  extensor  brevis,  which  maybe 
next  examined. 

EXTENSOR  DIGITORUM  BREVIS,  situated  on  the  up- 
per surface  of  the  foot,  arises  tendinous  and  fleshy  from 
the  upper  and  anterior  part  of  the  os  calcis,  anterior  to 
the  groove  for  the  peronaeus  longus,  also  from  the  cu. 
boid  bone,  the  astragalus,  and  the  annular  ligament ; 
it  forms  a  flat  fleshy  belly,  which  passes  forwards  and 
inwards,  ends  in  four  flat  tendons,  of  which  the  two 
internal  are  the  strongest ;  the  little  toe  does  not  re- 
ceive any ;  these  tendons  are  inserted  thus  :  the  first  or 
most  internal,  into  the  base  of  the  first  phalanx  of  the 
great  toe  ;  the  three  other  tendons  join  the  outer  edge 
of  the  corresponding  tendons  of  the  extensor  digitorum 
longus,  and  assist  in  forming  the  aponeurosis  which 
'•oyers  the  dorsum  of  each  toe.  Use,  to  extend  the 


248 

toes  and  rotate  the  anterior  part  of  the  foot  outwards. 
This  muscle  is  partly  concealed  by  the  tendons  of  the 
long  extensor  and  peronaeus  tertius  ;  it  projects,  how- 
ever, behind  and  between  them ;  the  tendons  cross  the 
metatarsal  bones  and  the  interossei  muscles,  beneath 
and  in  a  contrary  direction  to  the  long  extensor  ten- 
dons. 

The  muscles  on  the  outer  part  of  the  leg  are  the  two 
peronaei. 

PERON^US  LONGUS,  ar ises  tendinous  and  fleshy 
around  the  head  of  the  fibula,  and  from  the  adjacent 
surface  of  the  tibia,  from  the  upper  half  of  the  exter- 
nal angle  of  the  fibula,  from  the  fascia  and  inter-muscu- 
lar septa,  the  fibres  descend  obliquely  backwards  and 
outwards,  end  in  a  strong,  flat  tendon,  which  passes 
behind  the  external  malleolus,  through  a  groove  in  the 
lower  end  of  the  fibula,  in  which  it  is  bound  down  by 
a  strong  aponeurosis,  lined  by  a  synovial  membrane  ; 
it  then  passes  forwards,  downwards,  and  inwards, 
through  a  similar  groove  in  the  os  calcis  and  cuboid  ; 
it  next  passes  across  the  sole  of  the  foot,  obliquely  in- 
wards and  forwards  towards  the  metatarsal  bone  of  the 
great  toe,  into  the  outer  side  of  which,  and  of  the 
adjacent sesamoid  bone,  it  is  inserted;  also,  into  the 
internal  cuneiform,  and  into  the  base  of  the  second 
metatarsal  bone,  tfse,  to  extend  the  ankle  joint,  turn 
the  foot  outwards,  and  raise  its  outer  edge  from  the 
ground ;  in  the  leg  this  muscle  is  superficial,  and  is  si- 
tuated between  the  extensor  communis  anteriorly  and  the 
solaeus  and  flexor  pollicis  posteriorly  ;  in  the  sole  of  the 
foot  it  is  above  all  the  muscles  there,  and  cannot  be  seen 
until  these  are  removed. 

PERONJEUS  BREVIS,  arises  fleshy  from  the  outer  and 
back  part  of  the  lower  half  of  the  fibula,  and  from  the 
intermuscular  septa ;  the  fibres  descend  obliquely,  end 
in  a  tendon  which  passes  behind  the  external  malleolus 
in  the  same  groove  as  the  peronaeus  longus ;  it  then 
passes  forwards  through  a  distinct  groove  in  theos  cal- 
cis above  the  peroneeus  longus,  and  is  inserted  into  the 
base  of  the  metatarsal  bone  of  the  little  toe,  and  into 
the  os  cuboides.  Use,  similar  to  the  last.  This  muscle 
arises  between  the  extensor  longus  and  peronaeus  Ion- 
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gus,  and  descends  between  the  peronaeus  tertius  and  the 
flexor  pollicis  longus,  and  partly  concealed  by  the  pe- 
ronaeus longus  ;  it  continues  fleshy  lower  down  than  it, 
and  projects  on  either  side  of  its  tendon ;  it  is  separated 
from  the  peronaeus  tertius  by  the  external  malleolus  ; 
in  the  groove  in  the  latter  it  is  beneath  the  long  pero- 
naeal tendon,  that  is  nearer  to  the  bone,  but  on  the  os 
calcis  it  is  superior  to  it ;  an  aponeurosis  sometimes 
unites  its  insertion  to  that  of  the  extensor  tendon  of  the 
little  toe. 

In  the  dissection  of  the  foregoing  muscles  we  meet 
with  the  anterior  tibial  vessels  and  their  branches ; 
also  the  peronaeal  nerve  and  its  divisions.  The  anterior 
t'ibial  artery  is  a  branch  of  the  popliteal ;  it  passes 
forwards  between  the  solaeus  and  poplitaeus,  perforates 
the  interosseous  space  surrounded  by  some  fibres  of 
the  tibialis  posticus;  it  then  descends  obliquely  in- 
wards and  forwards  as  far  as  the  cleft  between  the  first 
and  second  metatarsal  bones ;  in  its  course  down  the 
leg  it  is  placed  at  first  between  the  tibialis  anticus  and 
extensor  communis,  in  the  middle  of  the  leg,  between 
the  former  and  the  extensor  pollicis,  and  interiorly  be- 
tween the  tendon  of  the  latter  and  that  of  the  extensor 
communis ;  above  it  lies  on  the  interosseous  membrane, 
.below  it  passes  over  the  tibia,  the  synovial  membrane  of 
the  ankle  joint,  the  astragalus,  navicular  and  cunei- 
form bones,  and  beneath  the  annular  ligament  and  the 
internal  tendon  of  the  extensor  digitorum  brevis ;  in 
the  leg  the  anterior  tibial  artery  sends  off,  first,  the 
recurrent  branch,  w  hich  ascends  on  the  outer  and  fore- 
part of  the  head  of  the  tibia,  and  meets  the  external 
articular  arteries ;  second,  in  its  course  along  the  leg, 
several  muscular  branches ;  third,  near  the  ankle,  the 
two  malleolar  branches,  of  these,  the  external  is  the 
larger  and  inosculates  with  a  small  artery  (the  anterior 
peronaeal)  which  perforates  the  interosseous  ligament 
about  two  inches  above  the  ankle  joint ;  on  the  tarsus, 
the  anterior  tibial  artery  sends  off  the  tarsal  and  meta- 
tarsal branches,  which  pass  obliquely  outwards,  and 
supply  the  interossei  muscles,  the  bones  and  joints  of 
the  tarsus  and  metatarsus  ;  between  the  two  first  me- 
tatarsal bones  the  anterior  tibial  divides  into  the  supe- 
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rior  and  inferior  branch  ;  the  former  supplies  the  inte- 
guments of  the  great  toe ;  the  latter  passes  deep  to- 
wards the  sole  of  the  foot,  and  joins  the  external  plan- 
tar artery  ;  the  anterior  tibial  artery  is  accompanied  by 
two  veins,  which  end  in  the  popliteal  vein.  Thepero- 
noKal  nerve  winds  around  the  head  of  the  fibula,  perfo- 
rates the  peronseus  longus,  and  divides  into  several 
branches  ;  some  of  these  supply  the  peronseal  muscles, 
others  the  integuments  on  the  outer  and  fore-part  of  the 
leg  and  foot;  and  the  continuation  of  the  peronseal  nerve 
passes  obliquely  forwards  and  downwards,  and  accompa- 
nies the  anterior  tibial  artery,  lying  in  general  superfi- 
cial, and  to  its  fibular  side. 


DISSECTION    OF    THE     MUSCLES     ON     THE     BACK     OF 
THE     LEG. 

THESE  muscles  may  be  divided  into  a  superficial  and 
a  deep  layer;  the  former  consists  of  the  gastrocnemius, 
solaeus,  and  plantaris  ;  the  latter  of  the  tibialis  posticus, 
flexor  pollicis  longus,  flexor  digitorum  communis  and 
popliteeus.  The  cutaneous  nerves  and  veins,  and  the 
fascia,  have  been  already  noticed. 

GASTROCNEMIUS,  large  and  thick,  tendinpus  below, 
fleshy  and  aponeurotie  above,  and  divided  into  two 
heads,  both  of  which  are  somewhat  oval,  convex  be- 
hind, flat  before  ;  the  internal,  longer  and  larger  than 
the  external ;  arises  from  the  upper  and  back  part  of 
the  internal  condyle  of  the  femur,  and  fleshy  from  the 
oblique  ridge  above  it ;  the  external  head  arises  in  the 
same  manner,  from  above  the  external  condyle,  but  is 
not  so  long  or  large ;  the  fibres  of  each  descend  con- 
verging, and  form  two  fleshy  bellies,  which  unite  a  lit- 
tle below  the  knee  in  a  middle  tendinous  line ;  about 
the  middle  of  the  leg  the  muscle  ends  in  a  broad  and 
flat  tendon,  which  gradually  unites  with  that  of  the 
solaeus,  and  both  form  that  strong  tendon  which  is  com- 
monly called  the  tendo  AcJiillis,  and  which  is  inserted 
into  the  lower  and  back  part  of  the  os  calcis.  Use, 
to  extend  the  ankle  joint,  and  thus,  by  raising  the  heel 
from  the  ground,  to  throw  the  weight  of  the  whole 


body  forwards  on  the  toes  as  in  progression ;  to  flex  the 
knee  joint,  also  to  secure  the  articulation  against  dis- 
placement, by  preventing  the  condyles  of  the  femur 
slipping  backwards  off  those  of  the  tibia.  This  large 
muscle  is  superficial,  a  small  portion  of  its  internal 
head  is  overlapped  by  the  semi-membranosus ;  its  deep 
surface  is  more  aponeurotic  than  its  superficial ;  the 
lower  angle  of  the  popliteal  space  separates  its  two 
heads  ;  in  this  angle  the  popliteal  vessels,  the  posterior 
tibial  nerve,  and  the  plantaris  muscle  are  contained ;  a 
bursa  is  placed  between  each  head  of  this  muscle  and 
the  condyle  of  the  femur,  which  it  covers ;  the  exter- 
nal head  conceals  the  tendon  of  the  popliteeus ;  the 
internal  covers  the  deep  processes  of  the  semi-membra- 
nosus tendon  and  an  intervening  bursa,  also  the  insertion 
of  the  popliteeus  ;  the  gastrocnemius  covers  the  greater 
part  of  the  solaeus,  therefore,  to  examine  the  latter,  de- 
tach the  heads  of  the  gastrocnemius  from  the  condyles, 
and  separate  this  muscle  from  the  solseus  to  within  two 
or  three  inches  of  the  heel ;  the  plantaris  muscle  is  now 
also  exposed. 

PLANTARIS  arises  fleshy  from  the  back  part  of  the 
femur  above  the  external  condyle,  and  from  the  pos- 
terior ligament  of  the  knee;  it  is  connected  to  the 
external  head  of  the  gastrocnemius,  and  forms  a  small 
pyramidal  fleshy  belly,  which  descends  obliquely  in- 
wards, crosses  the  popliteal  vessels,  and  ends  in  a  flat 
tendon  (the  longest  in  the  body)  which  descends  be- 
tween the  gastrocnemius  and  solaeus ;  and  when  the 
tendons  of  these  muscles  are  about  to  unite,  that  of  the 
plantaris  becomes  superficial,  it  then  descends  along 
the  inner  side  of  the  tendo  Achillis  to  the  heel,  and  is 
inserted  into  the  posterior  part  of  the  os  calcis,  a  little 
anterior  to  the  tendo  Achillis ;  it  has  also  some  connexion 
to  the  plantar  fascia  Use,  to  extend  the  foot,  and  turn 
it  inwards,  also  to  make  tense  the  fascia,  and  to  flex  the 
knee ;  its  origin  is  partly  concealed  by  the  external  head 
of  the  gastrocnemius  ;  its  tendon  also  is  at  first  covered 
by  this  muscle,  but  inferiorly  it  is  superficial.  This 
muscle  is  sometimes  wanting. 

SOL^US,  of  an  oval  flattened  figure,  consists  supe- 
riorly of  two  heads,  which  are  not  so  distinct  from 


each  other  as  those  of  the  gastrocnemius  ;  the  external 
is  longer  and  larger  than  the  internal,  and  arises  from 
the  back  part  of  the  head  and  from  the  superior  third 
of  the  fibula,  behind  the  peronseus  longus  :  the  inter- 
nal head  arises  from  the  middle  third  of  the  tibia  com- 
mencing below  the  oblique  insertion  of  the  poplitaeus  ; 
the  two  heads  are  connected  by  a  strong  tendinous 
arch,  beneath  which  pass  the  posterior  tibial  nerve 
and  vessels ;  all  the  fibres  descend  and  form  a  large 
oval  belly,  which  continues  fleshy  lower  than  the  gas- 
trocnemius ;  a  tendon  is  formed  first  on  its  superficial 
surface,  which  is  gradually  united  to  that  of  the  gas- 
trocnemius to  form  the  tendo  Achillis  ;  this  strong  ten- 
don is  broad  and  thin  above,  narrow  in  the  middle,  and 
round  and  thick  below,  it  is  Composed  of  strong  vertical 
fibres  which  descend  behind  the  os  calcis,  over  a  bursa 
covering  a  cartilaginous  impression  on  that  bone,  and 
it  is  inserted  into  a  rough  surface  below  that.  Use, 
to  assist  the  gastrocnemius  in  extending  the  ankle ;  this 
muscle  is  almost  entirely  concealed  by  the  gastrocne- 
mius ;  a  little  below  the  middle  of  the  leg,  however,  it 
projects  on  each  side  of  the  tendon  of  the  latter,  and 
forms  the  lower  calf  of  the  leg ;  it  covers  the  deep  seated 
muscles,  vessels,  and  nerves. 

Detach  the  sokeus  from  its  origin,  and  the  strong 
deep  fascia  of  the  leg  is  exposed ;  this  fascia  is  partly 
derived  from  the  semi-membranosus  and  poplitaeus,  and 
partly  from  the  more  superficial  fascia  of  the  leg  ;  it  ad- 
heres to  the  tibia  and  fibula,  to  the  solseus  and  to  the 
deep  muscles ;  inferiorly  this  fascia  is  strong,  and  is 
connected  to  the  sheaths  of  the  tendons  that  pass  behind 
the  malleoli,  and  to  the  internal  annular  ligament  of  the 
ankle ;  dissect  off  this  fascia  and  clean  the  four  following 
muscles. 

POPLITVEUS,  situated  obliquely  at  the  upper  and 
back  part  of  the  leg,  behind  the  knee,  and  above  the 
other  muscles  in  this  region,  flat  and  triangular,  arises 
by  a  round  tendon  from  a  depression  on  the  outer 
condyle,  descends  obliquely  inwards  and  backwards, 
above  the  head  of  the  fibula,  and  along  the  external 
semilunar  cartilage,  to  which  it  is  connected  by  the 
synovial  membrane  of  the  knee,  and  by  a  few  tendi- 
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nous  fibres  ;  becomes  broad  arid  fleshy,  and  is  inserted 
into  a  flat  triangular  surface,  which  occupies  the  su- 
perior fifth  of  the  posterior  surface  of  the  tibia.  Use, 
to  bend  the  knee,  and  when  bent,  to  twist  the  foot 
and  toes  inwards ;  it  may  also  assist  when  the  limb  is 
extended  in  rotating  the  knee  outwards ;  it  supports 
the  external  semilunar  cartilage,  and  moves  it  slightly, 
so  as  to  adapt  its  situation  to  the  external  condyle  of 
the  femur,  in  the  rotatory  motions  of  the  joint;  the 
poplitaeus  is  covered  by  thegastrocnemius  and  plantaris, 
also  by  the  external  lateral  ligament,  the  popliteal  nerve 
and  vessels  :  it  is  superior  to  the  solaeus,  and  passes  over 
the  tibia-fibular  articulation  and  the  back  part  of  the 
tibia ;  it  is  nearly  parallel  to  the  upper  part  of  the  plan- 
taris ;  the  tendon  is  nearly  surrounded  by  the  synovial 
membrane  of  the  knee ;  it  lies,  however,  external  to  the 
cavity  of  the  joint. 

FLEXOR  DIGITORUM  PERFORANS,  broaderinthe 
centre  than  at  either  end,  arises  fleshy  from  the  poste- 
rior flat  surface  of  the  tibia,  commencing  below  the 
poplitseus,  and  extending  to  within  two  or  three  inches 
of  the  ankle,  also  from  the  fascia  and  intermuscular 
septa ;  the  fibres  descend  obliquely  inwards  to  a  tendon 
which  passes  behind  the  internal  maileolus,  in  a  groove 
in  the  tibia  which  is  lubricated  by  abursa,  and  in  which 
it  is  confined  along  with  the  tendon  of  the  tibialis  pos- 
ticus  by  the  internal  annular  ligament,  separated,  how- 
ever, from  that  tendon  by  a  ligamentous  septum ;  each 
tendon  also  has  a  distinct  synovial   sac :  this  tendon 
then  turns  forwards  and  a  little  outwards  into  the  sole 
of  the  foot,  still  confined  in  a  bony  groove,  first  in  the 
astragalus  and  then  in  the  os  calcis  ;  in  the  sole  of  the 
foot  it  lies  beneath  the  tendon  of  the  flexor  pollicis,  and 
is  connected  to  it  by  a  tendinous  slip  ;  about  the  centre 
of  this  region  it  expands  and  receives  the  insertion  of 
the  accessory  muscle,  it  then  divides  into  four  tendons, 
which  pass  to  the  four  outer  toes,  and  opposite  the  first 
phalanx,  each  tendon  enters  a  strong  fibrous  sheath 
which  is  lined  by  synovial  membrane  ;  this  sheath  con- 
tinues as  far  as  the  extremity  of  the  second  phalanx, 
and  contains   also  the    corresponding  tendon  of  the 
flexor  digitorum  brevis ;  opposite  the  base  of  the  second 
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transmission  of  the  long  flexor  tendon,  which  continues 
to  run  forwards  to  be  inserted  into  the  last  phalanx  of 
each  of  the  four  lesser  toes.  Use,  to  flex  the  toes  and 
the  metatarsus,  to  extend  the  ankle,  and  to  steady  the 
leg  on  the  foot  as  when  standing.  This  muscle  in  the 
leg  is  covered  by  the  superficial  muscles,  the  deep 
fascia  and  the  tibial  vessels  ;  it  overlaps  the  tibialis  pos- 
ticus  and  is  on  the  inner  or  tibial  side  of  the  flexor 
pollicis ;  a  little  above  the  inner  ankle,  the  tendon  of 
the  tibialis  posticus  crosses  above  that  of  the  flexor 
communis,  that  is,  becomes  nearer  to  the  tibia ;  in  the 
sole  of  the  foot  its  directionis  horizontal,  it  is  there  supe- 
rior to  the  flexor  bre vis,  inferior  to  the  trans  versalispedis 
and  peronaeus  longus  tendon ;  the  lumbricales  muscles 
arise  from  its  tendons. 

TIBIALIS  POSTICUS,  larger  above  than  below,  arises 
from  the  posterior  and  internal  part  of  the  fibula,  from 
the  upper  part  of  the  tibia,  and  from  almost  the  entire 
length  of  the  interosseous  ligament ;  the  fibres  descend, 
and  end  in  a  strong  tendon  which  passes  along  with 
that  of  the  last  muscle  behind  the  internal  ankle, 
crosses  above  that  tendon,  and  then  proceeds  obliquely 
forwards  and  inwards,  and  is  inserted  into  atuberosity 
on  the  inferior  and  internal  part  of  the  os  naviculare, 
and  into  the  internal  cuneiform  bone ;  it  also  sends 
some  fibres  to  the  cuboid  and  to  the  second  and  third 
metatarsal  bones  ;  a  small  bony  or  cartilaginous  tuber- 
cle is  often  found  in  this  tendon,  near  to  its  insertion, 
beneath  the  head  of  the  astragalus  ;  it  also  glides  over 
a  small  bursa  in  this  situation.  Use,  to  extend  the 
ankle,  and  to  raise  the  inner  edge  of  the  foot  from  the 
ground ;  the  upper  end  of  this  muscle  is  notched  by 
the  anterior  tibial  vessels,  a  few  of  its  fibres  accompany 
these  vessels  through  the  interosseous  space,  and  are 
attached  to  the  anterior  surface  of  the  ligament ;  in  its 
course  down  the  leg  it  is  covered  by  the  solseus,  and 
overlapped  by  the  flexor  communis  and  flexor  pollicis, 
it  covers  the  tibia,  fibula  and  interosseous  ligament ;  it 
passes  beneath  the  head  of  the  astragalus,  and  supports 
that  strong  fibro-cartilage,  which  extends  from  the  os 
calcis  to  the  os  naviculare,  beneath  the  head  of  the 
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astragalus,  which  substance  supports  a  great  portion  of 
the  weight  of  the  body  in  standing  or  in  progression. 

FLEXOR  POLLICIS  LONGUS,  arises  from  the  two  in- 
ferior thirds  of  the  fibula,  by  fleshy  fibres,  which  de- 
scends obliquely  inwards  to  a  tendon  which  passes  be- 
hind the  internal  malleolus  through  a  groove  first  in  the 
tibia,  and  next  in  the  astragalus ;  entering  the  sole  of  the 
foot  this  tendon  crosses  above  the  flexor  communis,  and 
is  connected  to  it  by  a  tendinous  slip,  it  then  proceeds 
forwards  and  inwards,  between  the  two  portions  of  the 
flexor  pollicis  brevis,  enters  a  tendinous  sheath,  and  is 
inserted  into  the  last  phalanx  of  the  great  toe.  (7se,  to 
flex  this  toe,  to  extend  the  ankle  and  adduct  the  foot : 
this  muscle  lies  to  the  fibular  side  of  the  tibialis  posticus, 
between  it  and  the  peroneei  muscles ;  as  it  passes  behind 
the  internal  ankle  it  is  about  half  an  inch  behind  the  ten- 
dons of  the  tibialis  posticus  and  the  flexor  communis,  and 
is  separated  from  these  by  the  posterior  tibial  nerve  and 
vessels. 


SECTION  V. 

DISSECTION    OF    THE    MUSCLES    OP    THE    FOOT. 

THERE  is  but  one  muscle  on  the  dorsum  or  on  the 
upper  surface  of  the  foot;  the  extensor  digitorum  brevis, 
which  has  been  already  examined,  as  being  a  sort  of 
appendix  to,  or  continuation  of  the  long  extensors  of 
the  toes  which  arise  from  the  bones  of  the  leg.  The 
integuments  and  fascia  in  the  sole  of  the  foot  have  been 
already  noticed  ;  the  muscles  here  are  very  numerous  ; 
they  may  be  divided  into  four  laminae,  these  are  tolera- 
bly distinct  about  the  middle  of  this  region,  but  at 
either  side  this  arrangement  is  rather  artificial ;  the  two 
intermuscular  processes  of  the  plantar  fascia  also  di- 
vide these  muscles  into  three  compartments,  an  inter- 
nal, a  middle,  and  an  external.  The  muscles  of  the 
first  or  superficial  layer,  are  the  abductor  pollicis, 
flexor  digitorum  brevis,  and  abductor  minimi  digiti :  in 
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the  second  layer  are  the  long  flexor  tendons,  the  acces- 
sory muscle  and  the  lumbricales  ;  the  third  layer  con- 
sists oftheflexorpollicisbrevis,adductorpollicis,  trans- 
versalis  pedis,  and  flexor  minimi  digiti ;  in  the  fourth 
layer  are  the  interossei  muscles,  and  the  tendon  of  the 
peronaeus  longus. 

ABDUCTOR  POLLICIS,  arises  tendinous  and  fleshy 
from  the  lower  and  inner  part  of  the  os  calcis,  from  the 
internal  annular  ligament,  the  plantar  aponeurosis,  and 
internal  intermuscular  septum  ;  the  fibres  pass  forwards 
and  inwards,  and  are  inserted  tendinous  into  the  inter- 
nal sesamoid  bone,  and  into  the  internal  side  of  the 
base  of  the  first  phalanx  of  the  great  toe.  Use,  to  sepa- 
rate the  great  toe  from  the  others  ;  this  muscle  is  by  some 
writers  called  the  adductorpollicis,  its  action  being  then 
referred  to  the  mesial  line  of  the  body ;  it  is  the  most  in- 
ternal of  the  plantar  muscles  and  is  superficial,  the  fascia 
covering  it  is  very  thin. 

FLEXOR  DIGITORUM  BREVIS  PERFORATOR,  arises 
from  the  inferior  and  rather  from  the  internal  part  of 
the  os  calcis,  from  the  internal  annular  ligament,  the 
plantar  aponeurosis  and  intermuscular  septa  ;  it  forms 
a  fleshy  mass,  which  passing  forwards  divides  about  the 
middle  of  the  foot  into  four  delicate  tendons,  which  ac- 
company the  flexor  longus  communis  into  the  tendinous 
and  synovial  sheaths,  beneath  the  phalanges  of  the  four 
outer  toes  ;  each  tendon  is  slit  opposite  the  base  of  the 
second  phalanx,  and  having  transmitted  the  long  flexor 
tendon,  this  short  tendon  is  then  folded  out  on  the  in- 
ferior surface  of  the  second  phalanx,  and  is  inserted 
into  it,  above  the  long  flexor  tendon.  Use,  to  assist 
the  long  flexor,  to  strengthen  the  plantar  fascia,  and  to 
preserve  the  arch  of  the  foot ;  this  muscle  is  imme- 
diately above  the  strong  central  portion  of  the  plantar 
fascia,  from  which  a  considerable  portion  of  it  arises,  it 
therefore  always  presents  a  rough  surface,  when  dis- 
sected ;  it  is  beneath  the  long  flexor  tendons,  the  acces- 
sory muscle,  and  the  lumbricales ;  it  is  joined  to  the  ab- 
ductor pollicis  posteriorly,  but  anteriorly  is  separated  from 
it  by  the  tendon  of  the  flexor  pollicis  longus ;  the  fourth 
or  the  external  of  its  tendons,  or  that  for  the  little  toe,  is 
sometimes  wanting. 
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ABDUCTOR  MINIMI  DIGITI,    is  situated   along  the 

Pouter  edge  of  the  foot,  arises  tendinous  and  fleshy  from 
the  outer  side  of  the  os  calcis,  and  from  a  strong  liga- 
ment which  extends  from  this  to  the  fifth  metatarsal 
bone,  also  from  the  base  of  the  latter,  from  the  plantar 
fascia  and  its  external  intermuscular  septum  ;  inserted 
tendinous  into  the  outer  side  of  the  base  of  the  first 
phalanx  of  the  little  toe,  and  into  the  adjoining  surface 
of  the  metatarsal  bone.  Use,  to  separate  the  little  toe 
from  the  others,  and  to  flex  it ;  this  muscle  is  also  su- 
perficial, the  fascia  covering  it  is  very  strong,  it  is  the 
most  external  of  the  muscles  in  this  region.  Detach 
this  first  layer  of  muscles  from  their  posterior  attach- 
ments, and  throw  them  forwards  towards  the  toes  ;  the 
tendons  of  the  flexor  pollicis  and  communis  are  now  ex- 
posed, also  the  accessory  muscle  and  the  lumbricales ; 
all  these  constitute  the  second  layer  of  the  plantar  mus- 
cles. 

The  tendon  of  the  flexor  longus  digitorum  communis 
is  seen  passing  from  the  inner  side  of  the  os  calcis  to  the 
middle  of  the  plantar  region,where  it  divides  into  its  four 
tendons,  which  have  been  already  describedas  entering 
the  sheaths  on  the  inferior  surface  of  the  four  outer  toes, 
passing  through  the  slits  in  the  tendons  of  the  flexor  bre- 
vis,  and  then  inserted  into  the  last  phalanx  of  each  toe. 
The  tendon  of  the  flexor  pollicis  longus  is  now  also  seen 
passing  above  the  former,  to  which  it  is  united  by  a  ten- 
dinous fasciculus,  and  then  proceeding  forwards  to  the 
great  toe. 

MUSCULUS  ACCESSORIUS,  or  flexor  digitorum  acces- 
sorius,  arises  fleshy  and  tendinous  from  the  inferior  and 
internal  part  of  the  os  calcis,  forms  a  flat  and  somewhat 
square  fleshy  belly,  which  proceeding  forwards,  is  in- 
serted into  the  upper  and  outer  part  of  the  tendon  of 
the  flexor  digitorum  longus,  just  before  it  divides. 
Use,  to  assist  the  long  flexor,  and  to  counteract  its 
obliquity ;  this  muscle  lies  above  the  flexor  digitorum 
brevis. 

LUMBRICALES  are  four  small  muscles  which  arise 
tendinous  and  fleshy  from  the  tendons  of  the  flexor 
digitorum  longus  ;  there  is  none  for  the  great  toe ;  the 
first  or  the  internal  one  is  the  largest;  these  four  muscles 
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proceed  forwards  along  the  internal  edge  of  the  long 
flexor  tendons,  each  ends  in  a  thin  aponeurosis,  which  is 
inserted  into  the  internal  side  of  the  first  phalanx  of  the 
four  lesser  toes,  and  joins  the  tendinous  expansion  of  the 
extensor  tendons  on  the  dorsum  of  the  toes.  Use,  to 
adduct  and  to  assist  in  flexing  the  four  toes,  they  may 
also  extend  their  second  and  last  phalanges.  These 
muscles  are  covered  in  the  sole  of  the  foot  by  the  super- 
ficial layer;  their  tendinous  insertions  are  superficial,  and 
are  best  seen  on  the  dorsum  of  the  toes.  Detach  this 
second  layer  of  muscles  and  throw  it  also  forwards  to- 
wards the  toes. 

The  third  layer  of  the  plantar  muscles  consists  of  the 
flexor  pollicis  brevis,  adductor  pollicis,  trans  versalis  pedis, 
and  flexor  minimi  digiti. 

FLEXOR  POLLICIS  BREVIS,  narrow  posteriorly,  broad 
and  notched  anteriorly;  arises  by  a  strong  tendon  from 
the  lower  and  anterior  part  of  the  os  calcis,  also  from  the 
external  cuneiform  bone,  it  forms  a  fleshy  belly,  which 
passes  forwards  and  inwards,  and  divides  into  two  short 
tendons ;  these  are  inserted  into  the  sesamoid  bones  be- 
neath the  first  phalanx  of  the  great  toe.  Use,  to  flex  the 
first  joint  of  the  great  toe,  also  to  approximate  this  toe  to 
the  others.  This  muscle  forms  a  sort  of  sheath  for  the 
tendon  of  the  flexor  pollicis  longus. 

ADDUCTOR  POLLICIS,  is  situated  external  to  the  last 
muscle,  or  more  in  the  centre  of  the  foot ;  it  is  also  inse- 
parably attached  to  it;  it  arises  tendinous  and  fleshy  from 
the  strong  calcaneo-cuboid  ligament,  and  from  the  base 
of  the  second  and  third  metatarsal  bones,  it  passes  for- 
wards and  inwards,  and  is  inserted  along  with  the  exter- 
nal portion  of  the  last  muscle  into  the  external  sasamoid 
bone.  Use,  to  draw  the  great  toe  outwards  towards  the 
other  toes,  also  to  flex  it,  so  as  to  bring  the  great  toe  be- 
neath the  other  toes.  By  some  this  muscle  is  named  the 
abductor  pollicis,  its  action  being  then  referred  to  the 
mesial  line. 

TRANSVERSALIS  PEDIS,  arises  by  distinct  fleshy 
slips  from  the  anterior  extremities  of  the  four  external 
metatarsal  bones  ;  the  fibres  pass  inwards  and  forwards, 
converging  to  the  external  sesamoid  bone  of  the  great 
toe,  into  which  they  are  inserted  along  with  the  last 
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described  muscle.  Use,  to  approximate  the  toes,  and  to 
contract  the  transverse  arch  of  the  foot :  behind  this  mus- 
cle the  strong  calcaneo-cuboid  ligament  is  observed,  also 
the  tendon  of  the  tibialis  posticus  dividing  into  several 
slips,  which  are  inserted  into  the  adjacent  bones  and  liga- 
ments. 

FLEXOR  BREVIS  MINIMI  DIGITI,  arises  tendinous 
and  fleshy  from  the  cuboid  and  fifth  metatarsal  bone,  and 
from  the  sheath  of  the  peronaeus  longus  tendon  ;  it  passes 
forwards  and  outwards,  and  is  insertedmto  the  inner  side 
of  the  base  of  the  first  phalanx  of  the  little  toe.  Use,  to 
flex  and  adduct  this  toe.  This  muscle  is  connected  to 
the  abductor  minimi  digiti ;  it  fills  up  the  concavity  of 
the  fifth  metatarsal  bone.  Detach  these  four  muscles  in 
this  layer  from  the  tarsus,  and  the  fourth  layer  will  come 
into  view,  namely,  the  tendon  of  the  peronaeus  longus  and 
the  interossei  muscles  ;  the  former  crosses  the  foot  ob- 
liquely forwards  and  inwards  from  a  deep  groove  in  the 
cuboid,  beneath  the  cuneiform  and  metatarsal  bones,  to 
be  inserted  into  the  internal  cuneiform,  and  into  the  base 
of  the  first  and  second  metatarsal  bones  ;  in  this  course 
this  strong  round  tendon  is  enclosed  in  a  tendinous 
sheath,  which  is  lined  by  synovial  membrane,  and  is  at- 
tached to  the  several  projections  of  the  adjoining  bones. 
Use,  to  serve  as  a  strong  trans  verse  ligamentin  strength- 
ening the  tarsus  and  metatarsus  in  that  direction ;  this 
course  and  connexion  of  the  tendon  explains  the  action 
of  the  peronaeus  longus  muscle,  namely,  to  extend  the 
ankle  joint,  to  elevate  the  external  side  of  the  foot,  to  de- 
press its  internal  side,  and  to  turn  the  point  of  the  foot 
outwards. 

INTEROSSEI  MUSCLES  are  seven  in  number ;  three  are 
seen  in  the  sole  of  the  foot,  and  four  on  the  dorsum  ; 
they  fill  up  the  interstices  between  the  metatarsal  bones : 
the  three  inferior  are  named  interossei  interni  or  infe- 
riores ;  they  arise  tendinous  and  fleshy  from  between 
the  metatarsal  bones  of  the  four  external  toes,  and  are 
inserted  tendinous  into  the  inner  side  of  the  base  of  the 
first  phalanx  of  the  three  lesser  toes.  Use,  to  adduct  the 
toes. 

rfhe  first  of  the  inferior  interossei  is  situated  between 
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the  second  and  third  metatarsal  bones ;  it  arises  chiefly 
from  the  inner  side  of  the  latter,  and  is  inserted  into  the 
inner  side  of  the  first  phalanx  of  the  third  or  middle  toe ; 
this  may  be  named  the  adductor  medii  digiti  ;  the  se- 
cond is  between  the  third  and  fourth  metatarsal  bones  ; 
arises  chiefly  from  the  inner  side  of  the  latter,  and  is  in- 
serted into  the  inner  side  of  the  first  phalanx  of  the 
fourth  toe,  and  may  be  named  adductor  quarti  digiti ; 
the  thir d is  between  the  fourth  and  fifth  metatarsal  bones, 
arises  from  the  latter,  and  is  inserted'mto  the  inner  side 
of  the  little  toe,  and  may  be  named  the  adductor  minimi 
digiti. 

The  inter  ossei  externi  or  superior 'es  are  four  in  num- 
ber, are  larger  than  the  last,  and  are  seen  on  the  dorsum 
or  convex  surface  of  the  foot ;  they  are  bicipital  muscles ; 
the  firs  t  is  between  the  first  and  second  metatarsal  bones, 
and  may  loenamedihe  adductor  digiti  secundi;  itarises 
from  the  internal  side  of  the  second  metatarsalbone,  and 
by  a  distinct  fasciculus  from  the  outer  side  of  the  first ; 
these  two  origins  are  separated  by  the  deep  branch  of  the 
anterior  tibial  artery ;  the  fibres  end  in  a  tendon  which 
is  inserted  on  the  inner  side  of  the  base  of  the  first  pha- 
lanx of  the  second  toe  ;  it  also  joins  the  corresponding 
extensor  tendon.  Use,  to  approximate  the  second  to  the 
great  toe. 

ABDUCTOR  DIGITI  SECUNDI  is  placed  between  the 
second  and  third  metatarsal  bones  ;  arises  from  their  op- 
posite surfaces,  but  chiefly  from  that  of  the  former ;  the 
fibres  end  in  a  tendon  which  is  inserted  into  the  outer 
side  of  the  first  phalanx  of  the  second  toe.  Use,  to  se- 
parate the  second  from  the  great  toe. 

ABDUCTOR  DIGITI  MEDII  is  placed  between  the 
third  and  fourth  metatarsal  bones,  and  arises  from  their 
opposite  surfaces,  but  chiefly  from  that  of  the  third ; 
the  fibres  end  in  a  tendon  which  is  inserted  into  the 
outer  side  of  the  first  phalanx  of  the  third  or  middle 
toe.  Use,  to  separate  the  third  toe  from  the  first  and 
second. 

ABDUCTOR  DIGITI  QUARTI  is  situated  between  the 
fourth  and  fifth  metatarsal  bones  ;  it  arises  from  their 
opposite  surfaces,  and  is  inserted  into  the  outer  side  of 
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the  first  phalanx  of  the  fourth  toe.   Use,  to  separate  the 
fourth  toe  from  the  three  internal. 

All  the  interossei  muscles  serve  to  strengthen  the  meta- 
tarsus, to  press  the  metatarsal  bones  together ;  they  also 
serve  to  flex  the  first  joint  pf  the  four  outer  toes,  and  may 
assist  in  extending  their  last  phalanges  ;  these  muscles 
can  exert  no  influence  on  the  great  toe  ;  there  is  only  one 
muscle  between  the  two  first  metatarsal  bones  :  between 
the  others  there  are  two,  therefore  there  are  four  supe- 
rior or  dorsi  interossei  muscles,  but  three  inferior ;  the 
latter  are  situated  more  in  the  concavity  of  each  meta- 
tarsal bone  than  between  these  bones  ;  the  superior  are 
stronger  and  more  tendinous  than  the  inferior,  and  are 
only  partially  covered  by  the  long  and  short  extensor 
tendons. 

In  dissecting  the  muscles  on  the  back  of  the  leg,  and 
those  in  the  sole  of  the  foot,  we  meet  the  posterior  tibial 
artery  and  nerve,  and  their  principal  branches.  The 
posterior  tibial  artery  is  the  larger  branch  of  the  popli- 
teal ;  it  descends  obliquely  inwards  beneath  the  deep  fas- 
cia and  the  superficial  muscles,  and  over  the  tibialis  pos- 
ticus  and  flexor  communis  to  the  fossa  between  the  heel 
and  inner  ankle,  it  here  ends  in  the  two  plantar  arteries  ; 
in  this  course  it  gives  off  many  muscular  branches,  also 
the  peronceal  artery  ;  the  latter  arises  from  the  tibial, 
about  an  inch  below  the  poplitseus ;  it  descends  obliquely 
outwards  along  the  back  part  of  the  fibula  beneath  the 
flexor  pollicis  longus ;  behind  and  a  little  above  the  outer 
ankle,  it  divides  into  the  anterior  and  posterior  peronaeal 
arteries ;  the  former  perforates  the  interosseous  space 
and  joins  the  external  malleolar  artery;  the  latter  de- 
scends between  the  external  ankle*  and  the  heel,  and  is 
distributed  to  the  ligaments  and  adipose  substance  in 
that  region. 

The  two  plantar  branches  of  the  posterior  tibial  artery- 
are  distributed  to  the  muscles  and  integuments  of  the 
foot  and  toes  ;  the  internal  plantar  is  the  smaller  of  the 
two,  it  supplies  the  muscles  along  the  inner  side  of  the 
tarsus;  the  external  plantar,  the  larger  branch,  runs 
across  the  foot  obliquely  outwards,  towards  the  fifth  me- 
tatarsal bone,  between  the  first  and  second  layers  of  plan- 
tar muscles ;  from  the  little  toe  it  next  runs  obliquely 
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forwards  and  inwards,  towards  the  first  metatarsal  bone, 
above  the  second  layer  of  the  plantar  muscles,  and  be- 
tween the  first  and  second  metatarsal  bones  it  joins  the 
deep  branch  of  the  anterior  tibial  artery,  and  thus  forms 
the  great  plantar  arch  of  arteries,  from  the  convexity  of 
which  proceed  the  digital  arteries,  to  supply  the  toes,  (see 
Anatomy  of  the  Vascular  System.)  The  posterior  tibial 
artery  and  its  several  branches  are  accompanied  by  cor- 
responding veins,  all  of  which  end  in  the  popliteal  vein. 
The  posterior  tibial  nerve  is  the  principal  branch  of  the 
sciatic,  it  accompanies  the  posterior  tibial  artery,  at  first 
lying  to  its  tibial,  afterwards  to  its  fibular  side ;  in  this 
course  it  sends  off  several  small  branches  to  the  deep 
and  superficial  muscles  of  the  leg,  and  between  the  heel 
and  ankle  it  divides  into  the  two  plantar  nerves,  which 
take  the  course  of  the  corresponding  arteries.  In  this 
internal  malleolar  region,  when  the  integuments,  fascia, 
and  internal  annular  ligament  are  removed,  we  find  the 
three  tendons,  the  posterior  tibial  nerves  and  vessels  to 
have  the  following  relation  to  each  other,  the  tibialis  pos- 
ticusand  flexor  communis  tendons  are  bound  closeto  the 
ankle ;  about  half  an  inch  behind  these  is  the  posterior 
tibial  artery  accompanied  by  two  veins,  thenerveis  alittle 
nearer  to  the  heel,  and  the  tendon  of  the  flexor  pollicis 
lies  about  half  an  inch  nearer  to  the  latter. 


PART  II. 

CHAPTER    I . 

ANATOMY  OF  THE  NERVOUS  SYSTEM, 


THIS  SYSTEM  MAY  BE  DIVIDED  INTO  FOUR  PRINCI- 
PAL PARTS,  THE  BRAIN,  THE  SPINAL  CORD,  THE 
NERVES,  AND  THE  GANGLIONS. 


SECTION  I. 
DISSECTION     OF     THE     BRAIN. 

1  HE  brain  is  subdivided  into  three  portions,  cerebrum? 
cerebellum,  and  medulla  oblongata;  these  are,  however, 
so  intimately  connected,  that  it  is  difficult  to  mark  the 
exact  limits  of  each. 

Divide  the  scalp  from  one  ear  across  the  vertex  to 
the  other  ;  reflect  one  flap  over  the  face,  the  other  over 
the  back  of  the  neck ;  make  a  circular  cut  with  the  saw 
through  the  cranium  on  a  level  with  the  cartilage  of 
the  ear  on  each  side,  anteriorly  about  an  inch  above 
the  superciliary  arches,  and  posteriorly  a  little  below 
the  tubercle  of  the  os  occipitis,  It  is  only  necessary 
to  saw  through  the  outer  table  of  the  bones,  the  eleva- 
tor, or  a  few  smart  strokes  with  the  claw  of  the  ham- 
mer will  then  suffice  to  crack  the  internal  table,  (indeed 
the  cranium  may  be  opened  by  the  hammer  alone : 
this  plan,  however,  injures  the  bones  so  much  as  to 
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leave  them  of  little  use  to  the  student.)  The  calvarium 
being  now  forcibly  torn  away,  the  dura  mater  is  ex- 
posed ;  the  latter,  in  some  subjects,  adheres  so  closely 
to  the  bone  as  to  be  torn  along  with  it ;  this  accident 
will  injure  the  brain,  and  may  be  avoided  by  introdu- 
cing the  handle  of  the  knife  or  any  blunt  instrument 
between  the  membrane  and  the  bone  as  you  gradually 
raise  off  the  latter.  If  the  student  can  procure  two 
subjects  it  will  facilitate  his  study  to  examine  the  brain 
of  both  at  the  same  time ;  in  one  dissect  the  parts  in 
situ,  and  from  the  other  remove  the  brain  in  the  follow- 
ing manner :  commencing  anteriorly,  gently  raise  it 
from  the  base  of  the  skull,  divide  each  nerve  and  vessel 
in  succession  from  before  backwards  close  to  the  bone, 
dislocate  the  pituitary  gland  from  the  sella  turcica,  and 
cut  through  the  tentorium ;  next  divide  the  spinal  cord 
as  low  down  in  the  neck  as  you  can  pass  the  knife  through 
the  foramen  magnum ;  then  place  the  brain,  its  base  up- 
wards, in  a  shallow  basin;  thus  the  different  surfaces  and 
structures  of  the  brain,  as  also  the  several  processes  and 
sinuses  of  the  dura  mater,  can  be  examined  in  continua- 
tion with  each  other. 

The  MEMBRANES  covering  the  brain  are  three,  the 
dura  mater,  arachnoid  membrane,  and  pia  mater ;  the 
first  may  be  termed  the  fibrous,  the  second  the  serous, 
and  the  third  the  vascular  coat ;  these  three  tunics  also 
extend  through  the  spinal  canal  and  cover  the  spinal 
cord.  The  dura  mater  is  a  fibro-serous  membrane,  of 
considerable  strength,  and  of  a  whitish  colour,  some- 
times it  has  a  bluish  tint ;  the  external  surface  adheres 
intimately  to  the  bones  ;  it  now  presents  a  rough  sur- 
face, and  several  red  spots,  particularly  in  the  course 
of  the  sutures  ;  these  are  owing  to  the  ruptured  vessels 
which  passed  from  the  dura  mater  to  the  bone,  the 
former  being  the  internal  periosteum  to  the  latter  ;  in 
the  young  subject  the  connexion  between  the  two  is  so 
close  and  vascular,  that  it  is  very  difficult  to  separate 
them  in  the  recent  state,  and  when  this  is  effected,  nu- 
merous bloody  dots  are  observable  on  each  ;  this  mem- 
brane is  more  intimately  attached  to  the  bones  at  the 
base  of  the  cranium  than  in  any  other  situation,  it  there 
sends  small  processes  through  the  several  foramina., 
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some  of  these  accompany  the  vessels  and  nerves,  and  are 
gradually  lost  on  them,  others  become  continuous  with 
the  periosteum ;  the  most  remarkable  of  these  processes, 
next  to  that  which  is  continued  along  the  spinal  canal,  is 
one  which  passes  through  the  foramen  lacerum  orbitale, 
and  joins  the  periosteum  in  the  orbit,  and  another,  which 
surrounds  the  optic  nerve,  and  is  united  to  the  sclerotic 
coat  of  the  eye.  Several  small  arteries  ramify  on  this 
membrane,  between  it  and  the  bones  of  the  cranium  ;  an- 
teriorly these  are  derived  from  the  opthalmic  and  inter- 
nal carotid  vessels  ;  the  middle  artery  of  the  dura  mater 
is  the  largest,  this  is  a  branch  of  the  internal  maxillary, 
it  enters  the  base  of  the  cranium,  through  the  spinous 
hole  in  the  sphenoid  bone,  passes  forwards  and  upwards 
above  the  temporal  and  sphenoid  bones,  then  ascends  ob- 
liquely backwards  on  the  inner  surface  of  the  parietal 
bone,  the  anterior  and  inferior  angle  of  which  it  grooves 
very  deeply  ;  posteriorly  the  dura  mater  receives  several 
small  arteries,  viz.  branches  from  the  occipital,  pharyn- 
geal,  and  vertebral  arteries  ;  these  vessels  of  the  dura 
mater  also  supply  the  superincumbent  bones  with  blood. 
Cut  through  this  membrane  parallel  to  the  edge  of  the 
cranium,  raise  it  from  each  side  of  the  brain  towards  the 
vertex,  leaving  a  small  portion  of  it  in  the  mesial  line, 
both  before  and  behind  undivided;  the  internal  surface  is 
now  seen  to  be  smooth  and  polished,  and  moistened  with 
a  fine  serous  exhalation :  this  surface  is  the  reflected  or 
the  parietal  layer  of  the  arachnoid  membrane  (to  be  ex- 
amined presently,)  it  adheres  so  closely  to  the  dura  mater 
that  it  is  difficult  to  separate  them  for  any  extent,  unless 
previously  macerated. 

From  the  internal  surface  of  the  dura  mater,  folds  or 
processes  extend  into  the  cranium,  which  divide  this 
cavity  into  several  compartments,  and  support  and  se- 
parate different  portions  of  the  brain ;  these  processes 
are  the  falx  cerebri,  tentorium  cerebelli  and  falx  cere- 
belli.  The  falx  cerebri  is  exposed  by  gently  separating 
one  hemisphere  of  the  brain  from  the  other  ;  it  com- 
mences narrow  at  the  crista  galli  and  middle  ridge  of 
the  ethmoid  bone,  thence  it  ascends  in  the  median  line, 
and  passing  backwards,  ends  by  being  continued  into 
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the  tentorium  ;  the  convex  edge  of  this  process  corres- 
ponds to  the  middle  ridge  or  groove  of  the  os  frontis,  to 
the  sagittal  edge  of  the  two  parietal  bones,  and  to  the 
perpendicular  ridge  of  the  occipital ;  the  great  longitudi- 
nal sinus  is  enclosed  between  the  layers  of  this  process, 
the  whole  extent  of  this  edge ;  the  concave  or  inferior 
border  of  the  falx  corresponds  to  the  middle  line  of  the 
corpus  callosum,  from  which  it  is  but  a  very  short  dis- 
tance ;  the  inferior  or  lesser  longitudinal  sinus  is  enclosed 
in  this  ridge ;  the  falx  divides  the  cavity  of  the  cranium 
in  the  median  line,  it  separates  the  hemispheres  of  the 
cerebrum,  and  in  different  positions  of  the  body  supports 
the  weight  of  each  ;  in  old  subjects  it  is  often  cribriform , 
and  in  some  it  is  partly  converted  into  bone.  The  tento- 
rium cerebelli  extends  in  somewhat  a  horizontal  direc- 
tion across  the  posterior  part  of  the  cranium ;  it  may  be 
seen  by  gently  raising  the  back  part  of  either  hemisphere 
of  the  brain  ;  the  convex  edge  of  this  fold  is  attached  to 
the  transverse  ridge  of  the  occipital  bone,  to  the  inferior 
angle  of  the  parietal  bones,  to  the  superior  angle  of  the 
petrous  bones,  and  to  the  posterior  clinoid  processes  of 
the  sphenoid  ;  over  this  last  attachment,  the  concave  edge 
of  the  tentorium  glides  and  is  inserted  into  the  anterior 
clinoid  processes  ;  the  tentorium  is  raised  and  held  in  a 
state  of  tension  along  the  median  line  by  the  falx,  its  in- 
ferior surface  is  concave ;  anteriorly  it  presents  a  large 
oval  opening,  which  is  on  a  plane  anterior  to  the  forat^en 
magnum,  this  is  filled  by  the  superior  vermiform  process 
of  the  cerebellum,  the  crura  cerebri  and  the  pons  varolii ; 
along  the  convex  edge  of  the  tentorium,  between  its  layers 
are  two  sinuses  on  each  side,  the  great  lateral  and  the 
superior  petrous,  in  the  median  line  also  is  another  called 
the  straight  sinus ,  which  extends  along  the  base  of  the  falx ; 
the  tentorium  serves  to  support  the  weight  of  the  cere- 
brum off  the  cerebellum. 

The  falx  cerebelli  is  seen  when  the  brain  is  removed ; 
it  is  a  small  but  thick  process  of  little  importance,  the 
base  is  superiorly  attached  to  the  tentorium,  the  apex 
inferiorly,  at  the  foramen  magnum;  its  convex  edge 
adheres  to  the  occipital  spine,  and  contains  between 
its  layers  the  occipital  sinuses ;  its  concave  edge  sepa- 
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rates  the  hemispheres  of  the  cerebellum ;  this  process 
serves  to  retain  the  tentormm  and  falx  cerebri  in  a  state 
of  tension.  Attached  to  the  lesser  wing  of  the  sphenoid 
bone  on  each  side,  is  a  slight  fold  of  dura  mater,  termed 
the  sphenoidal  fold ;  these  serve  to  increase  the  surface 
of  the  anterior  fossae  of  the  base  of  the  cranium,  and  cor- 
respond to  the  fissures  of  Sylvius  at  the  base  of  the  brain. 
The  uses  of  the  dura  mater  are,  first  to  serve  as  a  perios- 
teum ;  second,  to  cover  the  brain ;  third,  by  its  processes 
to  separate  and  support  the  different  parts  of  this  organ  ; 
fourth,  to  form  sheaths  for  several  of  the  nerves  as  they 
leave  the  cranium ;  and  fifth,  to  form  the  sinuses  which 
may  be  next  examined. 

The  sinuses  correspond  to  the  veins,  or  in  fact  they  are 
veins  enclosed  between  the  laminae  of  the  dura  mater, 
which  thus  retain  them  in  their  situation,  and  enable 
them  to  resist  distention  ;  the  sinuses  are,  the  superior 
and  inferior  longitudinal,  the  straight,  the  right  and  left 
lateral,  the  superior  and  inferior  petrous,  the  right  and 
left  cavernous,  the  circular,  the  transverse,  theoccipital 
and  the  torcular  Herophili.  The  superior  longitudinal 
sinus  commences  at  the  crista  galli,  either  in  a  small  cul 
de  sac,  or  by  a  small  vein  from  the  nose ;  it  extends  up- 
wards and  backwards  along  the  median  line,  increasing 
in  size,  and  opposite  the  tubercle  of  the  os  occipitis  it  di- 
vides into  the  right  and  left  lateral  sinuses,  the  right 
branch  being  in  general  the  larger ;  with  the  scissors  lay 
open  this  sinus  through  its  whole  length ;  it  appears 
somewhat  triangular,  lined  by  a  smooth  fine  membrane, 
which  is  continuous  with  that  lining  the  venous  system; 
in  general  it  is  usually  dilated  near  the  vertex ;  small 
white  fibrous  bands  cross  it  in  many  places  ;  these  have 
an  imperfect  resemblance  to  the  valves  of  veins,  and  may 
serve  to  resist  distention  of  the  sinus;  they  have  been 
named  cordce  TFillisii ;  about  the  middle  of  this  sinus 
there  are  in  general  a  number  of  small  whitish  bodies, 
sometimes  lying  singly,  but  more  frequently  in  clusters, 
near  the  openings  of  some  of  the  veins  in  the  sinus,  these 
are  termed  glandules  Pacchioni ;  their  size,  number  and 
appearance,  differ  considerably  in  different  subjects ;  in 
the  very  young  there  are  few,  if  any  ;  in  the  old,  they 
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are  most  numerous ;  they  are  found  in  three  situations, 
in  the  cavity  of  the  sinus,  external  to  the  dura  mater,  or 
internal  to  it ;  the  first  are  termed  the  glandulse  mediae y 
the  second,  the  externae,  and  the  third  the  internee ;  their 
use  or  structure  is  unknown,  most  probably  they  are  by 
no  means  allied  to  the  glandular  system.  The  longitudi- 
nal sinus,  like  all  other  sinuses,  consists  of  two  tunics, 
the  internal  or  the  venous  membrane,  and  the  external 
or  fibrous  coat  derived  from  the  dura  mater  ;  this  mem- 
brane is  described  as  dividing  into  two  layers  on  either 
side  of  the  cavity ;  one  continues  to  adhere  to  the  bone, 
and  the  other  laminae  descend  on  either  side  of  the  sinus, 
and  unite  in  the  falx ;  the  base  of  the  triangular  cavity 
thus  formed  is  towards  the  bone,  the  apex  towards  the 
falx ;  in  addition  to  many  small  veins,  from  the  bones 
and  from  the  dura  mater,  this  sinus  receives  near  the 
vertex  eight  or  ten  large  veins  from  the  upper  surface  of 
each  hemisphere  of  the  brain,  these  run  obliquely  for- 
wards between  the  coats  of  the  sinus,  some  for  an  inch, 
others  for  less,  before  they  open  into  the  cavity,  and  just 
as  they  are  terminating,  they  turn  slightly,  so  that  their 
mouths  look  inwards,  or  towards  those  of  the  opposite 
side ;  all  the  veins  which  enter  the  sinus  do  not  take 
the  oblique  course  now  described,  and  which  is  most 
probably  designed  to  impede  the  reflux  of  the  blood 
from  the  sinus  into  the  cerebral  veins.  The  inferior 
longitudinal  sinus  is  not  always  present,  it  resembles  a 
small  vein  enclosed  in  the  lower  edge  of  the  falx  near 
its  base,  it  receives  small  veins  from  the  corpus  callo- 
sum,  and  ends  in  the  following ;  the  straight  sinus  is 
situated  in  the  median  line,  enclosed  between  the  la- 
minae of  the  base  of  the  falx  and  above  the  tentorium, 
it  receives  the  blood  from  the  lateral  ventricles  returned 
by  the  two  venae  Galeni ;  this  sinus  proceeds  backwards 
and  downwards,  and  ends  in  the  confluence  of  the  two 
lateral  and  longitudinal  sinuses ;  it  presents  internally 
the  same  fibrous  appearance  as  the  great  longitudinal 
sinus.  The  lateral  are  the  largest  sinuses,  of  somewhat 
an  elliptical  figure,  each  proceeds  at  first  horizontally 
outwards  and  forwards,  enclosed  between  the  laminae 
of  the  tentorium,  in  a  groove  in  the  occipital  bone,  and 
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in  the  inferior  angle  of  the  parietal ;  it  then  descends  in- 
wards along  the  mastoid  portion  of  the  temporal  bone, 
and  again  indenting  the  occipital,  it  turns  forwards,  and 
passing  through  the  foramen  lacerum  posterius,  ends  in 
the  internal  jugular  vein ;  each  lateral  sinus  receives 
several  small  veins  from  the  posterior  lobes  of  the  cere- 
brum and  from  the  cerebellum ;   these  enter  the  sinus 
from  without  inwards,  contrary  to  the  current  in  the 
sinus ;  through  each  of  these  sinuses  all  the  blood  is  re- 
turned from  the  cranium  to  the  general  system  ;  there 
are  seldom  any  transverse  bands  or  glandulae  Pacchioni 
in  these  sinuses.     The  following  sinuses  are  situated  on 
the  base  of  the  cranium.    The  cavernous  sinus  on  each 
side  extends  from  the  anterior  clinoid  process  to  the 
point  of  the  petrous  bone  along  the  side  of  the  body  of 
the  sphenoid ;  the  dura  mater  in  this  region  divides  into 
two  layers,  one  very  thin  adheres  to  the  irregular  bony 
surface  which  bounds  this  cavity,  the  other  much  more 
dense  is  reflected  over  this  space,  and  contains  between 
its  laminae  the  third  and  fourth  nerve,  and  the  first  part 
of  the  fifth ;  the  opthalmic  vein  opens  into  the  fore- 
part of  this  sinus,  and  the  two  petrosal  sinuses  lead 
from  it  posteriorly  to  the  lateral  sinus  ;  this  sinus  is  in- 
tersected by  tendinous  bands,  and  presents  rather  a  cel- 
lular or  spongy  appearance  like  the  corpus  cavernosum 
penis  ;  the  internal  carotid  artery  and  the  sixth  or  ab- 
ducens  nerve  pass  through  the  cavity  of  this  sinus,  also 
several  small  branches  from  the  sympathetic;  the  venous 
membrane,  however,  is  reflected  around  each,  so  as  to 
separate  them  from  the  blood ;  the  cavernous  sinuses  com. 
municate  through  the  following ;  the  circular  sinus  con- 
sists of  two  small  veins,  which  lead  from  one  cavernous 
sinus  to  the  other,  the  anterior  is  beneath  the  optic  com 
missure,  and  before  the  pituitary  gland ;  the  posterior  is 
behind  and  rather  below  that  body.  Thepetrosal  sinuses 
are  four  in  number,  two  on  each  side,  the  superior  and 
inferior;  they  each  lead  from  the  cavernous  sinuses,  back- 
wards, the  former  along  the  upper  edge  of  the  petrous 
bone,  to  the  lateral  sinuses  opposite  the  inferior  angle  of 
the  parietal  bone  ;  the  inferior  petrous  sinus  leads  down- 
wards and  backwards,  over  the  suture  between  the  petrous 
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and  occipital  bones,  and  ends  in  the  lateral  sinus  near  itff 
termination.  The  transverse  sinus  leads  from  one  ir?- 
i'erior  petrosal  sinus  to  the  other,  across  the  cuneiform 
process  of  the  occipital  bone.  The  occipital  sinuses  me 
two  small  canals  contained  in  thefalx  cerebelli ;  they  re  • 
ceive  veins  from  the  cerebellum,  and  sometimes  from  the 
vertebral  canal,  and  open  into  the  torcular  Herophili ; 
these  sinuses  sometimes  extend  along  each  side  of  the 
foramen  magnum,  and  communicate  with  the  lateral 
sinuses ;  the  occipital  sinuses  are  often  wanting.  The 
tor culi  Her ophiliis  a  sort  of  common  reservoir  in  which 
several  sinuses  end  •  it  is  situated  opposite  the  tuberosity 
of  the  occipital  bone,  and  enclosed  between  the  layers  of 
the  falx  andtentorium;  it  is  somewhat  oval,  and  presents 
six  openings,  viz.  the  lateral  sinus  on  each  side ;  the  lon- 
gitudinal sinus  above,  the  straight  sinus  before,  and  the 
occipital  sinuses  below. 

The  second  covering  of  the  brain  is  a  serous  membrane, 
the  arachnoid,  so  fine  and  delicate  that  in  some  situa- 
tions it  is  difficult  to  demonstrate  it ;..  between  the  convo- 
lutions of  the  brain  it  can  be  raised  from  the  pia  mater, 
which  sinks  into  the  fissures  between  these;  and  a  little 
air  forced  between  these  membranes  will  separate  them 
for  some  distance,  and  will  raise  the  arachnoid  membrane 
in  a  vesicular  form ;  on  the  base  of  the  brain,  and  in  the 
spinal  canal,  it  is  stronger,  and  can  be  distinctly  detached 
from  the  subjacent  membrane.  The  arachnoid  membrane 
covers  the  whole  surface  of  the  brain,  and  is  thence  re- 
flected to  the  dura  mater,  which  it  lines  throughout,  ex- 
cept at  the  sella  turcica,  where  the  pituitary  gland  inter- 
venes between  these  membranes  ;  from  the  surface  of  the 
brain  it  is  reflected  on  the  dura  mater  in  several  situa- 
tions, viz.  superiorly,  as  the  veins  enter  the  longitudinal 
sinus,  this  membrane  accompanies  them  from  the  brain 
to  the  sinus,  it  is  then  reflected  to  the  inner  surface  of 
the  dura  mater  :  inferiorlyy  also,  it  surrounds  the  nerves 
in  their  course  from  the  brain  to  the  foramina,  through 
which  they  pass,  and  is  then  reflected  on  the  dura 
mater,  the  latter  membrane  being  really  perforated  and 
continued  for  a  short  distance  around  each  nerve, 
whereas  the  arachnoid  membrane  forms  a  cul  de  sac- 
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at  the  exit  of  each ;  thus  the  arachnoid  membrane,  like 
all  serous  membranes,  forms  a  shut  sac,  one  side  or  layer 
of  it  (the  parietal)  adhering  to  the  dura  mater ;  the  other 
(the  visceral)  covering  the  brain  and  extending  from  one 
eminence  to  another,  without  penetrating  between  them ; 
it  is  smooth,  polished,  and  transparent,  without  any  dis- 
tinct vessels ;  it  exhales  and  again  absorbs  a  fine  serous 
halitus,which  allows  the  opposed  surfaces  to  move  against 
each  other  without  friction  ;  this  membrane  is  also  con- 
tinued into  the  cavities  or  ventricles  of  the  brain,  and 
gives  to  them  a  smooth  lining.  To  see  this  process  of 
the  arachnoid  membrane,  separate  gently  the  posterior 
lobes  of  the  cerebrum,  divide  the  falx,  and  at  the  anterior 
edge  of  the  tentorium  the  two  venae  Galeni  will  be  seen 
entering  the  straight  sinus ;  these  veins  are  surrounded 
by  the  serous  membrane ;  press  these  gently  to  one  side, 
and  underneath  them  a  small  round  hole  or  canal  may  be 
observed,  leading  forwards  below  these  veins,  and  above 
the  pineal  gland,  and  opening  into  the  back  part  of  the 
third  ventricle ;  this  canal  is  lined  by  the  arachnoid  mem- 
brane, which  is  continued  from  that  on  the  surface  of 
the  brain,  and  expands  within  the  ventricles,  so  as  to 
cover  all  the  inequalities  observed  within  them ;  this 
arachnoid  canal,  or  the  canal  of  Bicliat,  will  be  noticed 
again  in  the  examination  of  the  ventricles.  The  third 
tunic  of  the  brain  is  the  vascular  coat,  or  the  pia  mater, 
of  a  very  soft  and  delicate  structure,  loaded  with  numer- 
ous fine  vessels  ;  it  adheres  to  the  whole  surface  of  the 
brain,  and  following  every  in  volution  of  its  surface,  it  is 
intimately  united  with  its  substance  by  numerous  shreds 
and  vessels,  which  admit  of  being  drawn  out  like  fine 
threads  ;  on  the  convolutions  of  the  brain  it  is  insepa- 
rably connected  to  the  arachnoid  membrane,  but  in 
most  other  situations,  particularly  at  the  base  of  the 
brain,  they  are  but  loosely  united  to  each  other.  The 
pia  mater  is  also  prolonged  into  the  lateral  ventricles, 
through  an  extensive  fissure,  which  will  be  seen  in  the 
dissection  of  the  brain  between  the  fornix  and  the  cor- 
pus callosum  above,  and  the  tubercula  quadrigemina 
and  pons  Varolii  below ;  this  fissure  descends  obliquely 
forwards  on  each  side  into  the  inferior  cornu  of  each 


ateral  ventricle  between  the  optic  thalamus  and  the  hip- 
pocampus major  ;  through  these  lateral  prolongations  of 
this  fissure,  a  process  of  the  pia  mater  enters,  termed  the 
choroid plexus,  andthroughthecentralortransverse  por- 
tion of  it,  another  process,  termed  the  choroid  membrane 
or  velum  interpositum  ;  these  processes  are  covered  by 
the  arachnoid  membrane,  and  are  all  connected  together, 
as  will  be  seen  in  the  dissection  of  the  ventricles  ;  this 
great  fissure  in  the  brain  is  closed  every  where  by  the 
arachnoid  membrane  on  the  surface  of  the  brain,  except 
at  the  foramen  of  Bichat.  The  use  of  the  pia  mater  is 
to  form  an  exact  capsule  for  the  brain,  also  an  extensive 
surface,  on  which  the  vessels  divide  minutely,  and  are  pro- 
bably arranged  in  some  peculiar  manner,  previous  to  their 
penetrating  the  substance  of  the  brain. 

There  are  two  modes  of  dissecting  the  brain  ;  first,  by 
removing  it  in  successive  slices  from  above  downwards; 
and  secondly,  from  below  upwards;  the  first  plan  is  best 
adapted  for  studying  the  relative  anatomy  of  the  different 
parts  of  the  brain,  or  for  examining  this  organ  pathologi- 
cally ;  the  second  for  unravelling  its  structure  ;  the  stu- 
dent should  practise  both,  and  first,  that  from  above 
downwards. 


DISSECTION     OF    THE     CEREBRUM. 

THE  CEREBRUM  is  the  largest  part  of  the  brain,  of 
an  oval  figure,  the  larger  end  posteriorly,  a  little  flat- 
tened on  the  sides,  convex  above,  and  divided  into  two 
equal  portions,  the  right  and  left  hemispheres,  by  a 
deep  fissure  which  extends  along  the  median  line  ;  this 
fissure  is  continued  before  and  behind  through  the  en- 
tire depth  of  the  cerebrum,  but  in  the  middle  it  is 
bounded  below  by  the  corpus  callosum  ;  it  contains  the 
i'alx  cerebri  and  the  arteries  of  the  corpus  callosum ; 
each  hemisphere  is  convex  superiorly  and  externally, 
and  flat  internally,  or  towards  the  falx,  inferiorly  very 
irregular  and  uneven  ;  the  surface  of  each  hemisphere 
isev^ry  where  marked  by  a  number  of  eminences  term- 
ed the  convolutions  of  the  brain  ;  these  are  of  various 
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size  and  shape,  and  are  somewhat  convoluted  like  the 
intestines ;  their  round  edges  are  separated  by  fissures 
which  are  closed  by  the  arachnoid  membrane ;  these 
fissures  are  nearly  an  inch  deep ;  they  take  different  di- 
rections, serpentine,  longitudinal,  and  oblique ;  if  a  sec- 
tion of  the  cerebrum  be  made,  these  fissures  will  be  found 
to  be  only  involutions  of  the  cineritious  substance  cover- 
ing the  brain;  each  fissure  therefore  is  only  a  continua- 
tion of  the  surface,  and  is  covered  throughout  by  the  pia 
mater. 

The  cerebrum,  on  its  inferior  surface,  is  also  divided 
into  the  two  hemispheres  by  the  great  median  fissure  at 
each  extremity,  and  in  the  centre  by  a  depression  contain- 
ing several  substances ;  each  hemisphere  inferiorly  is  di- 
vided into  three  lobes,  the  anterior,  small, triangular,  flat, 
or  a  little  concave,  rests  on  the  roof  of  the  orbit,  presents 
a  deep  groove  which  lodges  the  olfactory  nerve;  the  mid- 
dle lobe  is  prominent,  round,  and  deep,  fills  up  the  mid- 
dle fossa  in  the  base  of  the  cranium,  and  is  separated  from 
the  anterior  lobe  by  a  deep  fissure,  (fissura  Sylmi)  which 
ascends  obliquely  outwards  and  backwards  ;  this  fissure 
corresponds  to  the  sphenoidal  fold  of  the  dura  mater,  and 
to  the  lesser  wing  of  the  sphenoid  bone ;  the  brain  above 
it  is  perforated  by  a  number  of  small  holes  for  the  en- 
trance of  vessels  (par, 9  perforee  externe ;)  this  fissure 
contains  the  middle  artery  of  the  brain,  and  one  origin  of 
the  olfactory  nerve.  The  posterior  lobe  rests  on  the 
tentorium,  and  is  separated  from  the  middle  only  by  a 
slight  excavation ;  between  the  hemispheres  we  observe, 
immediately  behind  the  anterior  extremity  of  the  median 
fissure,  the  lower  end  of  the  corpus  callosum  ;  posterior 
to  this,  and  connected  to  it,  is  the  commissure  of  the 
optic  nerves ;  behind  this  is  a  soft  grey  substance,  the 
tuber  cinereum;  this  is  connected  anteriorly  to  these 
nerves,  and  posteriorly  to  two  small  white  bodies 
termed  the  corpora  mamillaria  or  albicantia :  these  are 
about  the  size  of  small  peas,  situated  behind  the  tuber 
cinereum,  and  attached  by  it  to  each  other  ;  they  are 
grey  internally,  although  white  externally,  the  anterior 
pillars  of  the  formax  terminate  in  these.  From  the 
centre  of  the  tuber  cinereum  a  thin  conical  tube  of  a 

N  3 


274 

"eddish  colour  descends,  the  infundibulum ;  this  passes 
behind  and  rather  beneath  the  commissure  of  the  optic 
nerves ;  it  terminates  on  the  surface  of  the  pituitary 
gland;  it  is  surrounded  by  arachnoid  membrane ;  it  is  not 
pervious  inferiorly ;  above  it  communicates  with  the  third 
ventricle.  The  pituitary  body  is  placed  in  the  sella  tur- 
cica  between  the  dura  mater  and  arachnoid  membrane  ; 
transversely  oval,  composed  anteriorly  of  a  yellowish  sub- 
stance, which  is  notched  before,  and  convex  behind  like 
a  kidney,  and  posteriorly  of  a  whitish  semi-fluid  or  pulpy 
substance.  Behind  the  corpora  albicantia,  we  next  ob- 
serve a  small  triangular  depression,  closed  above  by  a  thin 
plate  which  forms  the  posterior  part  of  the  floor  of  the 
third  ventricle;  this  is  the  middle  perforated  plate  of 
the  brain;  on  either  side  of  this  is  the  cms  cerebri,  con- 
necting the  cerebrum  to  the  pons  Varolii,  which  last  is 
situated  in  the  median  line  behind  the  last  described  sub- 
stances ;  behind  the  pons  is  the  posterior  extremity 
of  the  corpus  callosum,  and  between  these  eminences  is 
the  great  transverse  fissure  which  transmits  the  pia  matei 
into  the  ventricles,  and  which  also  contains  the  arachnoid 
canal  and  the  pineal  gland ;  behind  this  we  observe,  last- 
ly, the  posterior  extremity  of  the  median  fissure  separat- 
ing the  posterior  lobes  of  the  cerebrum. 

Cut  off  the  upper  part  of  one  hemisphere  nearly  on 
a  level  with  the  corpus  callosum,  the  appearance  now 
presented  is  termed  the  centrum  ovale  minus,  amass  of 
white  substance  surrounded  by  the  irregular  undulat- 
ing line  of  grey  substance ;  a  small  cavity  or  fissure 
may  now  also  be  observed  between  the  corpus  callosum 
and  the  lower  and  internal  margin  of  each  hemisphere : 
next  slice  off  both  hemispheres  on  a  level  with  the  cor- 
pus callosum,  and  the  centrum  magnum  ovale  is  pre- 
sented, that  is,  a  line  of  grey  substance  surrounding 
the  central  mass  of  white  substance.  The  grey  or  cor- 
tical or  cineritious  substance  o'f  the  brain  is  soft  and 
pulpy,  and  more  vascular  than  the  white  ;  on  the  sur- 
face of  the  cerebrum  it  is  about  the  eighth  of  an  inch 
in  thickness  ;  in  other  situations  it  is  placed  in  consi- 
derable masses,  and  covered  by  the  white  substance ; 
the  shade  of  its  colour  differs  in  different  parts  of  the 
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brain,  and  in  differentsubjects :  in  the  child  it  is  reddish, 
in  the  old  it  is  grey  or  ashy.  It  consists  of  a  number  of 
very  minute  globules,  connected  together  by  the  pia  ma- 
ter and  vessels.     The  white  or  medullary  substance  is 
more  firm,  and  when  fresh,  has  some  elasticity,  and 
in  many  parts  appears  distinctly  fibrous ;  its  divided 
surface  appears  dotted  with  red  spots ;  these  are  the 
divided  vessels,  they  vary  in  number  and  size  in  different 
subjects  ;  in  a  very  fresh  brain,  when  a  section  has  been 
made  of  this  white  substance,  it  will,  by  its  elasticity, 
force  the  blood  to  exude  out  for  some  little  time  in  small 
drops  from  the  divided  vessels.    The  corpus  callosum  is 
now  seen  in  the  median  line  of  the  cerebrum,  but  nearer 
the  frontal  than  the  occipital  bone,  between  three  or  four 
inches  long,  convex,  white,  marked  by  two  or  three 
raised  longitudinal  lines  close  and  nearly  parallel  to  each 
other,  (the  raphej  from  these  several  transverse  lines 
pass  to  either  side;  its  posterior  end  broad,  round,  and  a 
little  concave,  is  bent  downwards,  and  is  continuous  on 
either  side  with  the  fornix  and  the  hippocampi;  its  ante- 
rior end  is  also  round,  and  bent  downwards  and  back- 
wards, is  continued  on  each  side  into  the  anterior  lobes, 
and  in  the  middle  it  joins  the  tuber  cinereum  and  the 
optic  com  missure :  the  corpus  callos um  connects  the  white 
fibrous  substance  of  the  hemispheres,  and  is  therefore 
properly  called  the  great  commissure  of  the  cerebrum; 
it  covers  the  lateral  ventricles,  the  septum  lucidum,  and 
the  fornix.     Divide  this  substance  at  a  little  distance 
from  either  side  of  the  raphe,  the  lateral  ventricles  will 
be  opened,  press  the  middle  portion  of  the  corpus  callo- 
sum to  one  side,  and  the  septum  lucidum  may  be  seen 
descending  in  the  median  line  from  it  to  the  upper  sur- 
face of  the  fornix.     The  septum  lucidum  separates  the 
two  lateral  ventricles,  triangular,  the  apex  behind,  the 
base  before,  the  upper  end  connected  to  the  corpus 
callosum ;  the  lower  edge  to  the  fornix  posteriorly,  and 
anteriorly  to  the  inferior  curved  portion  of  the  corpus 
callosum ;  it  consists  of  four  laminae,  two  on  each  side, 
grey  externally,  white  internally ;  between  the  white 
laminae  a  small  cavity  exists  termed  thejiftk  ventricle. 
This  cavity  is  naturally  closed,  but  when  the  corpus 


callosum  is  divided  transversely,  and  the  anterior  portion 
raised  forwards,  the  laminae  of  the  septum  separate,  and 
this  cavity  becomes  distinct;  it  is  larger  in  the  child,  but 
is  very  irregular  in  size,  and  even  in  existence,  in  dif- 
ferent subjects ;  the  septum  lucidum  appears  to  be  formed 
by  a  lamina  descending  from  each  side  of  the  raphe  of 
the  corpus  callosum  to  the  fornix,  some  grey  matter  su- 
peradded.  Divide  transversely  the  septum  lucidum  and 
corpus  callosum,  raise  forwards  the  anterior  portion  of 
the  latter,  and  backward  sits  posterior  part;  it  will  now 
be  seen  that  this  substance  is  united  to  the  fornix  poste- 
riorly, but  is  nearly  an  inch  above  it  anteriorly  ;  the  sep- 
tum lucidum  is  generally  so  soft  that  in  this  stage  of  the 
dissection  it  will  have  nearly  broke  down  into  the  sur- 
rounding fluid. 

The  lateral  ventricles  extend  from  the  middle  of  the 
brain  into  the  anterior  and  posterior  lobes,  also  to  the 
inferior  part  of  the  middle  lobe,  hence  they  are  named 
tricorne;  the  anterior  cornu  of  each  passes  forwards  and 
outwards,  and  are  about  an  inch  distant  from  each  other ; 
the  middle  portion,  or  the  body  of  each  passes  horizon- 
tally backwards,  and  are  separated  from  each  other  by 
the  septum  lucidum ;  near  the  posterior  part  of  the  corpus 
callosum  the  posterior  and  inferior  cornua  pass  off  in  dif- 
ferent directions ;  iheposterior  cornu  proceeds  into  the 
posterior  lobe  at  first  outwards,  afterwards  it  turns  in- 
wards in  a  curved  direction,  the  concavity  towards  the 
median  line ;  the  inferior  cornu  descends  obliquely  for- 
wards and  outwards,  and  is  then  also  curved  a  little  in- 
wards ;  it  terminates  behind  the  fissure  of  Sylvius  and 
beneath  the  anterior  cornu.  The  anterior  cornu  is  bound- 
ed superiorly  and  laterally  by  the  corpus  callosum,  and 
inferiorly  by  the  large  extremity  of  the  corpus  striatum ; 
the  middle,  or  body  of  each,  is  bounded  superiorly  and 
externally  by  the  corpus  callosum;  internally  by  the  sep- 
tum lucidum,  and  inferiorly  by  the  posterior  extremity  of 
the  corpus  striatum,  the  tsenia  semicircularis,  the  optic 
thalamus,  the  choroid  plexus  and  thefornix.  The  posterior 
cornu  is  bounded  superiorly  and  laterally  by  the  medullary 
substance,  and  inferiorly  by  the  hippocampus  minor. 
Theinferiorcornuisboimded  superiorly  by  the  optic  tha- 
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lamus,  externally  by  medullary  substance ;  internally  it 
is  deficient  of  cerebral  substance,  and  is  closed  by  the 
arachnoid  membrane ;  inferiorly  by  the  hippocampus 
major  and  corpus  fimbriatum;  these  several  bodies, 
which  are  observed  in  the  different  regions  of  these 
cavities,  must  next  be  examined  individually  ;  and  first, 
the  corpora  striata.  These  pyriform  bodies  have  their 
larger  ends  directed  forwards  and  inwards ;  their  pos- 
terior small  and  pointed  extremities  pass  backwards 
and  outwards  ;  smooth  and  unattached  superiorly  and 
internally,  on  all  other  sides  they  are  continuous  with 
the  white  substance  ;  vascular,  soft,  and  cineritious  on 
their  surface ;  they  will  be  found,  when  cut  into,  to 
consist  of  alternate  laminae  of  grey  and  white  sub- 
stance ;  the  latter  may  be  traced  from  the  crura  cere- 
bri  through  these  bodies  to  the  upper  and  anterior  part 
of  the  cerebrum,  hence  the  corpora  striata  are  named 
by  some  the  anterior  or  superior  ganglions  of  the  cere- 
brum. Thetceniaseini-circularis,3iTiarrow,  semitrans- 
parentband,  whitish,  fibrous,  placed  in  the  groove  be- 
tween the  optic  thalamus  and  corpus  striatum ;  arises 
narrow  from  a  tubercle  on  the  back  part  of  the  optic 
thalamus,  (corpus  geniculatum  externum,)  passes  for- 
wards and  inwards,  becomes  broader,  and  joins  the  de- 
scending pillar  of  the  fornix ;  the  anterior  portion  has 
a  resemblance  to  the  cornea,  and  has  been  named  lami- 
na cornea ;  several  veins  from  the  corpus  striatum  pass 
beneath  the  taenia  to  join  the  venae  Galeni.  The  clio- 
r oid plexus  is  a  fold  of  thin  vascular  membrane  derived 
from  the  pia  mater  ;  it  enters  the  inferior  cornu  between 
the  optic  thalamus  and  the  taenia  hippocampi;  loose 
and  floating  it  ascends  obliquely  backwards  over  the 
hippocampus  major,  then  turns  forwards  between  the 
thalamus  and  the  fornix,  beneath  which  it  is  connected 
to  the  choroid  membrane,  and  ends  by  uniting  with  its 
fellow  in  the  foramen  commune  anterius  ;  each  choroid 
plexus  is  covered  by  the  arachnoid  membrane ;  they 
receive  a  number  of  veins  from  the  parietes  of  the  ven- 
tricles, particularly  from  the  corpora  striata ;  these  veins 
join  the  venae  Galeni,  which  will  be  noticed  presently  ; 
very  frequently  small  vesicles,  hydatids,  and  even  small 
hard  tumours,  may  be  found  in  these  membranes. 
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The  fornix,  white,  fibrous,  triangular,  is  situated  ho- 
rizontally, beneath  the  corpus  callosum  and  septum  lu- 
cidum,  attached  to  the  former  posteriorly,  to  the  latter 
anteriorly,  it  lies  on  the  velum  interpositum  and  choroid 
plexuses;  the  base  posteriorly,  arises,  by  two  flat  bands, 
(the  posterior  pillars  or  crura,)  one  from  either  side, 
from  the  hippocampus,  major  and  minor,  and  from  the 
taenia  hippocampi,  these  crura  pass  forwards  and  inwards, 
and  unite  (the  body  of  the  for  nix ;)  this  bends  forwards 
and  downwards,  over  the  foramen  commune  an  terms,  and 
divides  into  two  short,  round,  white  cords,  (the  anterior 
pillars  of  the  fornix}  these  descend  behind  the  anterior 
commissure,  and  end  in  the  corpora  mammillaria,  which 
are  covered  with  grey  substance  from  the  tuber  cine- 
reum :  the  inferior  surface  of  the  fornix  which  rests  on 
the  velum  is  marked  posteriorly  by  several  fine  oblique 
lines  (lyra  or  corpus psalloides.)  Although  the  septum 
lucidum  is  a  partition  between  the  lateral  ventricles,  yet 
these  cavities  communicate  together,  as  also  with  the 
third  or  middle  ventricle,  through  an  opening  termed 
foramen  commune  anterius,  this  is  situated  in  the  me- 
dian line  at  the  anterior  part  of  the  body  of  each  ven- 
tricle, it  is  bounded  superiorly  and  anteriorly  by  the  for- 
nix, posteriorly  by  the  two  choroid  plexuses  and  velum, 
laterally  it  leads  from  one  lateral  ventricle  to  the  other, 
and  inferiorly  it  opens  into  the  third.  The  optic  tha- 
lami  cannot  be  fully  examined  at  present.  In  the  pos- 
terior cornu  of  each  ventricle  is  a  small  eminence,  the 
hippocampus  minor,  large  anteriorly,  small  andpointed 
behind,  white  on  the  surface,  grey  internally.  In  the 
inferior  cornu  we  see  the  hippocampus  major,  a  large 
white  substance,  convex  externally,  concave  internally, 
smooth  and  white  on  the  surface,  grey  within,  extend- 
ing all  along  the  floor  of  the  cavity,  and  ending  in  a 
tuberculated  expansion,  thepes  hippocampi ;  along  its 
internal  or  concave  edge,  and  connected  to  it,  is  a  nar- 
row white  band,  the  tcenia  hippocampior  corpusjlmbi'i- 
atum,  the  concave  edge  of  which  is  loose;  this  sub- 
stance is  directly  continuous  with  the  posterior  pillar 
of  the  fornix ;  beneath  the  taenia  hippocampi,  a  narrow 
cineritious  line  may  be  observed,  shorter  than  the  tse- 
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nia,  its  edge  is  serrated;  this  is  the  corpus  denticulatum . 
Divide  the  fornix  about  its  centre ;  draw  forwards  its 
anterior  portion,  and  the  foramen  commune  anterius 
will  be  seen ;  throw  the  posterior  portion  backwards, 
and  the  choroid  membrane  or  the  velum  interpositum 
will  be  exposed ;  this  is  of  a  trianglar  form,  beneath  the 
fornix,  and  above  the  optic  thalami,  the  pineal  gland, 
the  arachnoid  canal,  and  the  third  ventricle;  the  cho- 
roid plexuses  are  united  to  it  laterally  and  in  front, 
the  vena;  Galeni  extend  along  its  median  line ;  these 
veins  receive  the  blood  from  each  plexus,  and  from  the 
different  eminences  in  the  ventricles,  they  pass  back- 
wards, and  end  in  the  straight  sinus,  they  sometimes 
first  unite  into  one  trunk ;  the  velum  is  formed  of  pia 
mater,  which  is  continued  from  the  surface  of  the  brain 
through  the  great  transverse  fissure,  which  is  beneath 
the  corpus  callosum  and  the  fornix,  and  above  the  tu- 
bercula  quadrigemina  and  the  pineal  gland  ;  it  is  also 
covered  by  the  arachnoid  membrane,  which  is  of  ex- 
treme delicacy ;  raise  this  membrane  from  before  back- 
wards, first  dividing  the  small  veins  which  run  into  it, 
the  optic  thalami  will  be  now  exposed,  and  posterior  to 
these  the  pineal  gland,  and  the  superior  surface  of  the 
tubercula  quadrigemina ;  the  anterior  extremity  of  the 
arachnoid  canal  also  is  seen ;  this  orifice  is  beneath  the 
veins  of  Galen  and  above  the  gland,  it  is  in  general 
surrounded  by  small  granulations  ;  remove  the  velum. 
The  pineal  gland  is  situated  above  thetubercula  quadri- 
gemina, about  the  size  of  a  pea,  cineritious,  heart-shaped, 
the  base  anteriorly  containing,  in  general,  some  small 
sandy  particles  (the  acervztlus,)the  posterior  part  is  soft 
and  pulpy,  the  (conarium}  is  surrounded  by  a  very  vas- 
cular membrane  derivedfrom  the  velum  ;  unconnected  to 
the  brain  in  every  situation,  except  anteriorly,  whence  a 
small  transverse  medullary  band  proceeds,  which  di- 
vides into  two  long  delicate  processes  (pedunculi,)  these 
pass  forwards  on  the  inner  surface  of  the  optic  thalami, 
and  join  the  descending  pillars  of  the  fornix,  at  the  for- 
amen commune  anterius.  The  optic  thalami,  two  firm 
bodies  white  on  their  surface,  grey  within,  placed  be- 
hind and  between  the  corpora  striata,  smooth  superiorly 
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where  they  enter  into  the  lateral  ventricles,  touching 
each  other  internally,  where  they  are  soft  and  grey ; 
this  connexion  is  termed  the  commissura  mollis,  it  is  a 
broad,  soft,  and  cineritious  union  between  the  internal 
surfaces  of  the  thalami,  and  anterior  to  their  centre, 
this  must  be  broken  through  before  the  third  ventricle 
can  be  seen ;  a  sort  of  fissure  separates  the  thalami ; 
this  fissure  anteriorly  leads  to  the  foramen  commune 
anterius,  and  posteriorly  to  the for 'amen  commune  poste- 
rius  ;  this  last  hole  is  behind  the  soft  commissure,  and 
between  the  peduncles  of  the  pineal  gland ;  it  is,  how- 
ever, so  closed  by  the  velum  and  the  fornix,  that  no 
communication  can  occur  through  it  between  the  third 
and  the  two  lateral  ventricles,  as  through  the  anterior 
common  opening ;  the  optic  thalami  externally  and 
inferiorly  are  continuous  with  the  corpora  striata  and 
the  medullary  substance  of  the  hemispheres  ;  inferiorly 
they  present  two  tubercles  (corpus  geniculatam  inter - 
numand  externum ;)  their  anterior  extremity  is  in  the 
foramen  commune  anterius,  their  posterior  is  in  contact 
with  the  corpus  fimbriatum  ;  the  upper  surface  of  each 
is  in  the  body  of  the  lateral  ventricle,  the  inferior  sur- 
face is  in  the  inferior  cornu ;  through  the  substance  of 
the  thalami  some  portions  of  the  crura  cerebri  pass  in 
their  course  to  the  convolutions  of  the  hemispheres, 
hence  they  are  named  by  some  the  inferior  ganglions  of 
the  brain.  Separate  the  optic  thalami,  and  the  third 
or  middle  ventricle  will  be  opened.  The  third  ventricle 
is  a  narrow  cavity  placed  in  the  median  line,  bounded 
on  each  side  by  the  optic  thalami,  above  by  the  velum 
and  the  fornix,  below  by  the  locus  perforatus  and  tuber 
cinereum,  before  by  the  descending  pillars  of  the  for- 
nix and  the  anterior  commissure,  behind  by  the  pos- 
terior commissure,  and  pineal  gland,  its  pedunculi  and 
the  tubercula  quadrigemina.  The  foramen  commune 
anterius  opens  into  the  upper  and  anterior  part  of  this 
cavity ;  the  infundidulum  leads  from  the  lower  and  an- 
terior part  downwards  and  forwards,  between  the  pillars 
of  the  fornix  and  below  the  anterior  commissure,  to  the 
pituitary  gland ;  this  canal  is  large  above,  but  it  is  ge- 
nerally impervious  below.  From  the  posterior  part  of 
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the  third  ventricle  a  small  canal  leads  backwards  and 
downwards,  above  and  behind  the  pons  Varolii,  and 
below  the  tubercula  quadrigemina ;  this  is  the  aqueduct 
of  Sylvius,  or  the  iter  ad  quartum  ventriculum.  The 
anterior  commissure  is  a  distinct  round  cord,  extend- 
ing from  one  hemisphere  to  the  other,  immediately  be- 
fore the  anterior  pillars  of  the  fornix,  bent  like  an  arch, 
convex  anteriorly,  unattached  in  its  central  portion, 
but  on  each  side  it  is  imbedded  in  the  corpus  striatum, 
through  which  it  descends  obliquely  back  wards  and  out- 
wards, and  then  terminates  in  rays  near  the  fissure  of 
Sylvius,  and  the  inferior  cornu  of  the  lateral  ventricle : 
it  is  enclosed  in  a  delicate  sheath  of  pia  mater,  like  a 
nerve.  Theposterior  commissure  is  shorter  and  smaller 
than  the  anterior,  but  white,  round,  and  fibrous  like  it ; 
it  extends  transversely  behind  the  third  ventricle,  above 
the  aqueduct  of  Sylvius,  below  the  pedunculi  of  the  pi- 
neal gland  to  which  it  is  connected,  and  anterior  to  the 
tubercula  quadrigemina ;  its  extremities  are  connected 
to  the  optic  thalami.  The  tubercula  quadrigemina  are 
below  this  commissure  and  the  pineal  gland ;  they  are 
all  connected  by  their  bases,  on  an  oblique  plane,  and 
separated  from  each  other  near  their  points  by  two  su- 
perficial grooves ;  the  two  superior  and  anterior  are 
called  the  nates,  the  two  inferior  and  posterior  the  testes, 
white  on  their  surface,  grey  internally,  they  lie  above 
and  behind  the  aqueduct  of  Sylvius,  which  alone  sepa- 
rates them  from  the  pons  Varolii ;  the  nates  are  con- 
nected to  the  optic  thalami,  and  the  testes  to  the  cere- 
bellum, by  two  thin  white  plates,  which  descend  ob- 
liquely backwards  and  outwards,  and  end  in  the  sub- 
stance of  the  cerebellum  ;  these  are  iheprocessus  a  ce- 
rebello  ad  testes ;  they  diverge  towards  the  cerebellum, 
and  are  continuous  externally  and  in  feriorly  with  a 
thick,  round,  white  process,  the  crus  cerebelli ;  between 
these  two  processes  there  is  a  thin  lamina  extended, 
named  the  valve  of  Vieussens,  orofthefourthventricle, 
cineritious  and  very  soft,  triangular,  the  apex  between 
the  testes,  the  base  attached  to  the  cerebellum,  and  the 
sides  to  the  two  processes  just  described ;  this  valve 
forms  the  roof  of  the  fourth  ventricle.  Pass  a  probe 


282 

along  the  aqueduct  of  Sylvius,  divide  the  valve  of  Vieus  - 
sens  and  the  cavity  of  the  fourth  ventricle  will  be  ex- 
posed ;  this  is  directed  obliquely  downwards  and  back- 
wards, between  the  cerebrum,  cerebellum,  and  medulla 
oblongata ;  it  is  bounded  anteriorly  by  the  pons  Va- 
rolii,  in  the  median  line  of  which  is  a  narrow  fissure, 
the  calamus  scriptorius,  from  each  side  of  which  a  few 
white  lines  pass  off  to  join  the  auditory  nerve ;  laterally 
by  the  processes  from  the  testes  and  by  the  crura  cere- 
belli ;  superiorly  by  the  valve  of  Vieussens;  posteriorly 
by  the  cerebellum,  and  inferiorly  by  the  reflection  of 
the  arachnoid  membrane,  and  of  the  pia  mater  from 
the  inferior  surface  of  the  cerebellum  to  the  back  of  the 
spinal  cord  ;  the  pia  mater  is  here  peculiarly  dense,  and 
it  sends  a  small  process  into  the  lower  part  of  this  cavity, 
(the  choroid  plexus  of  the  fourth  ventricle,)  which  is 
loaded  with  tortuous  vessels,  and  frequently  presents  a 
small  number  of  reddish  granular  bodies. 

Raise  either  hemisphere  of  the  cerebrum  ;  from  its 
inferior  surface,  just  below  the  corpus  striatum  and 
the  optic  thalamus,  a  thick,  white  fasciculus  may  be 
observed  descending  obliquely  backwards  and  inwards ; 
this  is  the  crus  cerebri ;  fibrous  and  white  on  the  sur- 
face, each  crus  internally  contains  cineritious  substance 
of  a  very  dark  colour  (locus  niger ;)  the  crura  cerebri 
converge  as  they  descend,  and  end  in  the  upper  extre- 
mity of  the  pons  Varolii ;  the  third  ventricle  is  between 
them,  and  the  tractus  opticus  of  each  side  surrounds 
them.  The  crura  cerebri  and  the  following  substance 
can  be  better  examined  when  the  brain  is  removed 
from  the  subject,  and  the  base  placed  uppermost.  The 
pons  Varolii  is  somewhat  square,  it  is  placed  obliquely 
on  the  cuneiform  process,  between  the  cerebrum  and 
cerebellum ;  the  fourth  ventricle,  the  aqueduct  of  Syl- 
vius and  the  tubercula  quadrigemina,  are  on  its  supe- 
rior and  posterior  surface ;  its  inferior  and  anterior  sur- 
face rests  on  the  bone,  and  is  grooved  longitudinally 
by  the  basilar  artery ;  its  superior  extremity  receives 
the  crura  cerebri,  which  it  surrounds  like  a  ring,  hence 
it  is  sometimes  called  the  annular  protuberance ;  the 
crura  cerebelli  are  attached  to  its  sides,  and  the  me- 
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dulla  oblongata  to  its  lower  extremity,  from  which  it  is 
distinguished  by  a  deep  groove  ;  the  pons  is  of  a  more 
firm  structure  than  any  part  of  the  brain,  its  surface  is 
white  and  fibrous  ;  the  superficial  layer  of  fibres  run 
transversely  from  one  crus  cerebelli  to  the  other,  hence 
the  pons  has  been  named  the  commissure  of  the  cerebel- 
lum ;  beneath  this  lamina  of  transverse  fibres  a  quantity 
of  cineritious  substance  exists,  through  which  white 
fibrous  substance  may  be  seen  to  ascend  obliquely  out- 
wards, in  the  direction  of  the  crura  cerebri.  The  pons 
Varolii  is  described  by  some  authors  as  a  portion  of  the 
medulla  oblongata  ;  it  is,  however,  so  connected  with 
it,  as  well  as  with  the  cerebrum  and  cerebellum,  that  it 
may  be  considered  us  equally  common  to  all. 


DISSECTION      OF      THE      CEREBELLUM. 

REMOVE  the  posterior  lobes  of  the  cerebrum,  divide 
the  tentorium,  and  the  cerebellum  will  be  exposed  ; 
transversely  oval,  raised  in  the  centre,  divided  into  right 
and  left  hemispheres  by  a  deep  groove  posteriorly  and 
inferiorly,  which  receives  the  falx  cerebelli,  and  by  a 
broad  notch  anteriorly,  which  is  behind  the  fourth  ven- 
tricle ;  the  upper  surface  of  each  hemisphere  is  nearly 
flat,  and  is  marked  by  a  great  number  of  narrow  lines 
which  run  semicircularly,  convex  posteriorly ;  these  are 
fissures  into  which  the  pia  mater  descends,  the  arach- 
noid membrane  passing  over  them ;  these  fissures  are 
analogous  to  those  in  the  cerebrum  ;  they  are  involu- 
tions of  the  grey  substance,  the  superficial  extent  of 
which  is  thus  considerably  augmented ;  the  same  ap- 
pearance is  also  observable  inferiorly ;  the  lines,  how- 
ever, are  not  so  numerous  or  regular  as  above  ;  some 
lines  pass  in  very  deep  into  the  cerebellum,  and  divide 
it  into  lobules  ;  the  inferior  surface  of  each  hemisphere 
is  very  convex,  and  fills  the  inferior  occipital  fossae. 
Along  the  circumference  of  each  hemisphere  a  deep 
fissure  extends,  at  the  bottom  of  which  a  white  cord  is 
observed ;  this  is  the  crus  cerebelli  which  ascends  ob- 
liquely forwards  and  inwards  to  join  the  pons  Varolii ; 
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this  great  fissure  separates  the  superior  from  the  infe- 
rior surface.  The  central  portion  of  the  cerebellum  is 
narrow,  and  raised  superiorly  into  a  small  conical  pro- 
cess,  the  superior  vermiform  process;  this  overlaps  the 
valve  of  Vieussens,  thetuberculaquadrigemina,  and  the 
processus  a  cerebello  acj.  testes ;  inferiorly  there  is  a 
deep  depression,  which  contains,  anteriorly,  the  com- 
mencement of  the  spinal  cord,  and  posteriorly  a  large 
process,  the  inferior  vermiform,  which  is  marked  by 
numerous  transverse  lines  or  fissures,  which  divide  it 
into  several  laminae  or  lobules.  Divide  either  hemis- 
phere parallel  to,  and  about  an  inch  from  the  median 
line,  a  thick  mass  of  white  substance  is  seen  in  the 
centre,  branching  out  into  fine  fibres,  which  extend 
into  the  lobes,  and  again  subdivide  into  fine  filaments, 
which  pass  to  every  lamina  or  lobule  on  the  surface, 
and  are  there  covered  by  a  thin  layer  of  grey  sub- 
stance :  nearly  in  the  centre  of  this  white  mass,  which 
is  continuous  superiorly  with  the  processus  ad  testem 
and  inferiorly  with  the  crus  cerebelli,  is  a  small  oval 
mass  of  grey  substance,  its  edges  convoluted  or  ser- 
rated ;  this  is  the  corpus  dentatum  or  rhomboideum ; 
the  white  substance  which  is  continued  from  the  me- 
dulla oblongata  to  the  crus  cerebelli,  appears  to  run 
through  this,  and  thus  to  be  increased  in  quantity  : 
hence  it  is  named  by  some  the  ganglion  of  the  cere- 
bellum. 


DISSECTION     OP   THE    MEDULLA    OBLONGATA. 

THE  medulla  oblongata  is  that  conical  portion  of 
white  substance  which  extends  from  the  lower  margin 
of  the  pons  Varolii  to  the  spinal  cord,  about  an  inch  in 
length,  large  above,  narrow  below,  where  it  passes 
through  the  foramen  magnum,  divided  by  longitudinal 
lines  into  six  oval  eminences  placed  parallel  to  each 
other ;  the  median  line  anteriorly  separates  the  two  cor- 
pora pyramidalia;  next  to  each  of  these  is  a  slight 
groove,  external  to  which  is  the  corpus  olivare,  behind 
which  is  a  groove  and  another  eminence,  the  corpus  res- 
tiforme  or  the  posterior  pyramid. 
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The  corpora  pyramidalia  are  about  an  inch  long,  they 
arise  gradually  from  the  fore*part  of  the  spinal  cord 
above  the  atlas,  ascend  parallel  to  each  other,  increase 
in  size,  enter  the  pons,  and  they  may  be  traced  through 
this  substance  for  some  extent ;  the  median  fissure,  which 
extends  along  the  spinal  cord,  separates  them ;  near 
the  pons  this  fissure  enlarges  into  a  small  hole  (foramen 
caecum.)  Dissect  off  the  pia  mater  from  these  Emi- 
nences, endeavour  to  separate  them  from  each  other, 
and  about  three  quarters  of  an  inch  below  the  pons 
five  or  six  white  bands  may  be  observed  ascending  ob- 
liquely from  one  corpus  pyramidale  to  the  other,  the 
fasciculi  of  opposite  sides  perfectly  indigitating  with 
each  other ;  these  are  the  decussating  fibres  of  the  py- 
ramids. 

The  corpora  olivaria  are  oval,  large  in  the  centre, 
white  on  the  surface,  and  containing  within  a  corpus 
dentatum  of  grey  substance ;  they  are  separated  by  a 
superficial  groove  from  the  former  eminences;  their  up- 
per extremity  is  continued  into  the  pons  Varolii. 

The  corpora  restiformia  are  rather  larger  than  the 
last,  behind  which  they  are  placed  ;  they  are  separated 
from  each  other  by  a  fissure  which  is  continued  from  the 
calamus  scriptorius  along  the  posterior  median  line  of 
the  spinal  cord ;  the  restiform  bodies  are  continued 
superiorly  into  the  crura  cerebelli,  hence  they  are  some- 
times named  the  processus  a  medulla  spinali  ad  cere- 
bellum. 


ORIGIN  OF  THE  CEREBRAL  NERVES. 

THERE  are  nine  pair  of  cerebral  nerves;  their. con- 
nexion to  the  brain  is  named  their  origin ;  they  are  dis- 
tinguished by  the  terms  first,  second,  third,  &c.  &c. ; 
in  every  respect,  those  of  opposite  sides  are  symme- 
trical. 

The  FIRST  PAIR  or  OLFACTORY  are  situated  beneath 
the  anterior  lobes  of  the  brain ;  each  arises  by  three  fila- 
ments, the  external  very  long  and  white  from  the  fis- 
sure of  Sylvius,  below  the  corpus  striatum ;  the  inter- 
nal, also  white,  from  the  grey  substance  at  the  extre- 
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mity  of  the  corpus  callosum;  the  middle  is  cineritious, 
and  arises  from  one  of  the  posterior  convolutions  of 
the  anterior  lobe ;  the  three  filaments  soon  unite  and 
form  a  triangular  swelling,  from  which  the  nerve  pro- 
ceeds forwards  and  inwards  for  about  two  inches,  in  a 
groove  in  the  anterior  lobe,  in  which  it  is  protected 
from  pressure ;  it  then  ends  in  a  soft  oval  bulb  which 
is  placed  over  the  cribriform  plate  of  the  ethmoid 
bone ;  from  this  several  fine  filaments  descend  through 
the  foramina  in  this  bone,  and  are  distributed  to  the 
mucous  membrane  in  the  nose.  The  olfactory  differ 
from  the  other  cerebral  nerves  in  figure,  course,  and 
structure ;  prismatic  or  triangular,  the  apex  is  imbed- 
ded in  the  cerebrum  ;  they  converge  as  they  leave  the 
cranium ;  they  consist  of  several  striae,  some  white, 
others  grey,  all  very  soft ;  they  are  not  surrounded  by 
arachnoid  membrane,  but  lie  above  it;  they  have  no  dis- 
tinct sheath,  and  each  ends  in  a  soft  grey  swelling  from 
which  the  ultimate  filaments  proceed,  and  which  leave 
the  cranium  by  a  number  of  foramina. 

The  SECOND  PAIR  or  OPTIC  are  large,  soft,  and 
flat  posteriorly  ;  round  and  enclosed  in  a  dense  neuri- 
lema  anteriorly,  each  arises  by  two  bands,  one  from 
the  natis,  the  other  from  the  testis ;  these  pass  out- 
wards beneath  the  optic  thalamus,  the  first  joins  the 
corpus  geniculatum  externum,  the  second  the  corpus 
geniculatum  internum ;  these  roots  then  unite  in  a  soft 
flat  band,  which  turns  forwards  in  a  semicircular  course 
(tract us  options)  around  the  crus  cerebri,  to  which  it 
has  a  slight  attachment,  and  from  which  it  receives  a 
few  fibres  ;  the  optic  nerves  then  converge,  and  unite 
before  the  sella  turcica,  in  the  optic  commissure ;  in 
this  flat,  white,  square  substance,  which  is  connected 
to  and  receives  additional  fibres  from  the  tuber  cine- 
reum,  the  two  nerves  are  so  confounded  that  the  direc- 
tion of  each  is  indistinct,  and  it  is  uncertain  whether 
they  decussate  in  whole  or  in  part ;  from  the  commis- 
sure each  nerve  passes  forwards  and  outwards  on  the 
inner  side  of  the  carotid  and  above  the  ophthalmic  ar- 
tery, through  the  optic  foramen,  into  the  orbit ;  it  is 
then  surrounded  by  a  process  of  dura  mater,  and  pro- 
ceeding to  the  back  part  of  the  eye,  it  perforates  the 
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choroid  and  sclerotic  coats  of  this  organ,  and  terminates 
in  the  retina. 

The  THIRD,  or  MOTORES  OCULORUM,  are  smaller 
than  the  optic  ;  each  arises  from  the  inner  side  of  the 
crus  cerebri,  close  to  the  pons,  behind  the  floor  of  the 
third  ventricle,  and  between  the  posterior  artery  of  the 
cerebrum  and  the  anterior  artery  of  the  cerebellum ;  this 
round  nerve  passes  forwards  and  outwards  external  to  the 
cavernous  sinus,  through  the  foramen  lacerum  orbitale, 
and  is  distributed  to  five  of  the  seven  muscles  contained 
in  the  orbit. 

The  FOURTH  or  TROCHLEATORES  are  the  smallest 
of  the  cerebral  nerves ;  each  arises  by  two  or  three  de- 
licate filaments  from  the  valve  of  Vieussens  and  from 
the  processus  a  cerebello  ad  testem ;  it  takes  a  long 
course  for  wards  and  outwards  between  the  cerebrum  and 
cerebellum,  enters  a  small  canal  between  the  layers  of 
the  tentorium,  behind  the  posterior  clinoid  process,  and 
continues  its  course  along  the  outer  side  of  the  cavernous 
sinus  through  the  foramen  lacerum  orbitale  to  the  supe- 
rior oblique  muscle. 

The  FIFTH  or  TRIFACIAL  or  TRIGEMINI  are  the 
largest  of  the  cerebral  nerves  ;  each  consists  of  nearly 
one  hundred  fine  filaments,  but  loosely  connected  to 
each  other,  and  very  easily  detached  from  the  brain ; 
arises  by  two  fasciculi,  one  from  the  angle  between  the 
pons  Varolii  and  the  crus  cerebelli,  the  other  from  the 
corpus  pyramidale  in  the  substance  of  the  pons ;  these 
pass  together  forwards  and  outwards  over  the  point  of 
the  petrous  bone  in  a  sort  of  canal  formed  of  dura  ma- 
ter, and  lined  by  arachnoid  membrane,  which  last  is  re- 
flected on  the  nerve,  so  as  to  form  a  cul  de  sac  around 
it ;  in  the  middle  fossa  of  the  base  of  the  cranium  it 
expands  into  a  large  grey  swelling,  (the  triangular,  se- 
milunar,  or  aasserian  ganglion ;)  this  ganglion  is  con- 
cave posteriorly;  convex  anteriorly  and  externally; 
the  dura  mater  covers  and  adheres  intimately  to  its 
plexiform  surface  ;  three  large  branches  proceed  from 
it, the  ophthalmic, \he  superior  andinferior  maxillary; 
the  first  passes  into  the  orbit  through  the  foramen  lace- 
rum ;  the  second  leaves  the  cranium  by  the  foramen 
rotundum,  and  the  third  by  the  foramen  ovale.  If  the 
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ganglion  be  raised  from  the  bone,  a  small  fasciculus  of 
fibres  may  be  observed  to  pass  from  the  trunk  of  the 
fifth  pair,  without  entering  into  the  ganglion,  to  the  in- 
ferior maxillary  nerve ;  this  fasciculus  can  be  traced 
into  the  anterior  root  of  the  fifth,  or  into  the  pons  Va- 
rolii.  When  this  nerve  is  detached  from  the  brain,  a 
small  nipple-like  tubercle  is  seen  on  the  latter  at  the 
point  of  separation.  The  fifth  pair  of  nerves  resemble 
spinal  nerves,  in  arising  by  two  roots,  and  in  having  a 
ganglion  placed  on  the  posterior,  to  which  the  anterior 
is  only  connected. 

The  SIXTH  or  ABDUCENTES,  are  of  a  middle  size 
between  the  third  and  fourth  ;  each  arises  from  the 
outer  side  of  the  corpus  pyramidale,  a  little  below  the 
pons,  it  passes  forwards  and  outwards,  pierces  the  dura 
mater  behind  the  body  of  the  sphenoid  bone,  traverses 
the  cavernous  sinus  on  the  outer  side  of  the  carotid 
artery,  and  is  there  joined  by  two  or  three  small  fila- 
ments from  the  superior  cervical  ganglion  of  the  sym- 
phathetic  nerve,  it  then  enters  the  orbit  through  the  fora- 
men lacerum,  and  is  distributed  to  the  external  rec- 
tus  muscle ;  the  basilar  artery  is  between  the  sixth  pair 
of  nerves. 

The  SEVENTH  PAIR  consists  of  two  portions,  the 
PORTIO  DURA  or  the  FACIAL  nerve  and  the  PORTIO 
MOLLIS  or  the  AUDITORY  nerve ;  the  facial  nerve 
arises  from  the  lower  edge  of  the  side  of  the  pons  be- 
low the  crus  cerebelli,  and  rather  behind  and  above  the 
corpus  olivare ;  the  auditory  nerve  orportio  mollis  arises 
by  three  or  four  striae  from  the  side  of  the  calamus  scrip- 
torius  and  from  a  small  mass  of  grey  substance  on  the 
back  of  the  corpus  restiforme ;  these  are  at  first  sepa- 
rated by  the  restiforme,  but  soon  unite  into  one  soft 
white  cord,  which  passes  forwards  and  outwards  and 
joins  the  portiodura;  the  two  nerves  then  pass  outwards, 
the  mollis  being  larger  than  the  dura,  which  is  con- 
tained in  a  groove  in  the  former,  and  a  small  blood  ves- 
sel runs  between  them  ;  they  both  enter  the  meatus 
auditorius  internus,  where  they  soon  separate  ;  the  fa- 
cial nerve  runs  along  the  aqueduct  of  Fallopius,  which 
canal  opens  inferiorly  at  the  stylo-mastoid  foramen;  this 
nerve  then  turns  forwards,  and  is  distributed  to  the  side 
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of  the  face  ;  the  auditory  nerve  descends  obliquely  for- 
wards, and  is  distributed  to  the  cochlea  and  semicircular 
canals. 

The  EIGHTH  PAIR,  or  the  PAR  VAGUM,  consists  of 
three  portions,  the  GLOSSO-PHARYNGEAL,  the  PNEU- 
MO-GASTRIC,  and  the  SPINAL  ACCESSORY  :  the  glosso- 
pharyngeal  arises  by  four  or  five  delicate  filaments  be- 
tween the  corpus  olivare  and  restiforme ;  these  unite  into 
one  small  nerve;  the  pneumo -gastric  or  the  vagus,  arises 
by  ten  or  twelve  filaments  below  the  last,  but  in  the  same 
groove  ;  these  also  unite  into  one  nerve,  which,  with  the 
glosso-pharyngeal,  passes  forwards  and  outwards  to  the 
foramen  lacerum  posterius  or  jugular,  where  they  are 
joined  by  the  spinal  accessory,  which  arises  about  the 
middle  of  the  neck  from  the  side  of  the  medulla  spinalis 
by  several  small  roots ;  this  nerve  ascends  behind  the 
ligamentum  denticulatum,  and  very  near  the  posterior 
roots  of  the  spinal  nerves  ;  it  frequently  receives  filaments 
from  the  roots  of  these  nerves  :  having  passed  through 
the  foramen  magnum  it  joins  the  other  divisions  of  the 
eighth  pair,  the  inferior  artery  of  the  cerebellum  having 
previously  passed  between  them.  The  eighth  pair  of 
nerves  passes  through  the  jugular  foramen  anterior  to 
the  vein  and  immediately  separates  into  its  three  portions, 
the  course  of  which  shall  be  considered  afterwards.  The 
spinal  accessory  is  distributed  to  the  muscles  on  the  side 
of  the  neck ;  the  glosso-pharyngeal  to  the  pharynx  and 
the  tongue,  and  the  pneumo-gastric  to  the  lungs  and  sto- 
mach. 

The  NINTH  or  LINGUAL  nerve  arises  by  six  or  eight 
fine  filaments  between  the  corpus  olivare  and  pyramidale, 
and  behind  the  vertebral  artery ;  these  unite  and  pass 
through  the  lingual  or  anterior  condyloidhole  in  the  oc- 
cipital bone.  The  ninth  pair  of  nerves  are  distributed  to 
the  muscles  of  the  tongue. 

Before  the  student  dissects  the  cerebral  nerves  to  their 
termination,  he  may  examine  the  spinal  marrow,  also  dis- 
sect the  brain  from  below  upwards. 
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CHAP.  II. 

DISSECTION    OF  THE    MEDULLA    SPINALIS. 

THE  spinal  marrow  is  contained  in  a  cavity  or  canal 
which  is  bounded  by  the  bodies  and  processes  of  the  ver- 
tebrae and  by  their  connecting  ligaments ;  this  organ,  like 
the  brain,  is  surrounded  by  three  membranes,  which  are 
continuous  with  those  in  the  cranium.  Place  the  subject 
on  the  fore-part,  remove  the  softparts  covering  the  spine, 
and  with  the  saw  divide  the  crura  of  the  spinous  pro- 
cesses of  all  the  vertebrae  close  to  the  articulating  pro- 
cesses, then  with  the  elevator  raise  the  posterior  arch  of 
the  spinal  canal ;  a  quantity  of  loose  reddish  cellular  tis- 
sue intervenes  between  the  bones  and  the  dura  mater, 
which  membrane  is  loosely  connected  to  them,  and  does 
not  serve  the  office  of  periosteum  as  in  the  cranium ;  it  is 
more  closely  attached  to  the  ligaments  and  bones  anteriorly 
than  laterally  or  posteriorly. 

The  dura  mater  of  the  spinal  canal  is  termed  the  the  ca 
vertebralis ;  it  is  continued  from  the  cranium  through  the 
foramen  magnum,  down  the  spinal  canal  as  far  as  the 
third  lumbar  vertebra,  where  it  divides  into  several  pro- 
cesses, which  are  continued  on  the  sacralnerves;  through- 
out this  extent  it  regularly  sends  off  a  tubular  process 
along  each  of  the  spinal  nerves;  its  external  surface  is 
smooth  and  polished.  With  the  scissors  divide  this 
membrane  along  its  whole  length ;  its  internal  surface 
will  be  found  lined  by  the  reflected  layer  of  the  arach- 
noid or  serous  membrane. 

The  arachnoid  or  the  serous  membrane  in  this  region 
has  a  corresponding  appearance  to  that  in  the  cranium  ; 
it  is,  however,  rather  stronger,  and  more  loosely  con- 
nected to  the  pia  mater,  so  that  air  or  any  fine  fluid 
may  be  impelled  between  them ;  from  the  sides  of  the 
spinal  marrow  it  is  regularly  reflected  along  each  of  the 
nerves  to  the  dura  mater ;  these  several  reflections  or 
folds,  when  examined  in  succession,  are  found  to  be  con- 
tinuous with  each  other,  and  assist  in  forming  the  fol- 
lowing substance,  the  ligamentum  denticulatum  ;  this 
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is  a  narrow  membranous  and  ligamentous  band  extend- 
ing along  each  side  of  the  whole  spinal  cord,  its  superior 
extremity  is  attached  to  the  dura  mater  at  the  foramen 
magnum  ;  its  internal  edge  is  straight,  and  is  connected 
to  the  pia  mater  along  the  side  of  the  spinal  cord  in  the 
space  between  the  anterior  and  posterior  roots  of  the  spi- 
nal nerves ;  its  external  edge  is  serrated  and  attached  by 
several  pointed  processes  to  the  inner  surface  of  the  dura 
mater,  near  the  foramina  for  the  passage  of  the  nerves ; 
each  of  these  processes  lies  between  the  anterior  and  pos- 
terior fasciculi  of  the  nerves  ;  its  inferior  extremity  is  in- 
serted into  the  ligamentous  substance  on  the  body  of  the 
fourth  or  fifth  lumbar  vertebra.  The  ligamentum  denti- 
culatum  serves  to  separate  the  roots  of  the  spinal  nerves, 
also  to  connect  or  fix  the  spinal  cord  laterally. 

The  pia  mater  in  the  spinal  canal  is  more  dense  than 
in  the  cranium,  it  adheres  so  closely  to  the  spinal  cord  as 
to  appear  to  compress  it,  which  is  evident  when  the  cord 
is  cut  across ;  it  is  not  so  uniformly  vascular  as  it  is  on 
the  brain,  very  large  and  tortuous  vessels,  however,  ex- 
tend along  its  whole  length. 

The  MEDULLA  SPINAL  is  extends  from  the  foramen 
magnum,  where  it  is  continuous  with  the  medulla  ob- 
longata  as  far  as  the  second  lumbar  vertebra,  where  it 
ends  in  a  lash  of  nerves  called  cauda  equina  ;  this  or- 
gan is  almost  cylindrical ;  its  transverse  diameter  ex- 
ceeds the  antero-posterior ;  a  deep  narrow  fissure  ex- 
tends along  the  median  line  posteriorly,  and  a  broad 
superficial  groove  anteriorly  ;  at  first  the  medulla  spina- 
lis  is  rather  contracted  or  smaller  than  the  medulla  ob- 
longata ;  but  from  the  fifth  cervical  to  the  first  dorsal 
vertebra  it  is  smaller  than  in  any  other  situation  ;  it  then 
again  swells  out  into  an  oval  bulbous  expansion  which 
terminates  at  the  second  lumbar  vertebra  in  a  point, 
from  which  the  remains  of  the  ligamenta  dentata  ex- 
tend ;  this  lower  extremity  of  the  spinal  cord  is  some- 
times round,  sometimes  bifid :  the  two  enlargements  of 
the  spinal  cord  correspond  to  the  origins  of  the  largest 
nerves,  viz.  those  to  supply  the  upper  and  the  lower 
extremity.  The  medulla  spinalis  appears  to  consist  of 
two  symmetrical  portions  united  at  the  bottom  of  the 
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two  fissures  by  transverse  bands  or  commissures ;  if  either 
side  be  divided  by  a  transverse  section,  it  will  be  found 
to  consist  of  grey  and  white  substance,  the  latter  placed 
externally,  the  former  internally,  and  of  alunated  appear- 
ance, the  concavity  looking  outwards  ;  some  grey  sub- 
tance  is  also  placed  transversely,  and  connects  the  con- 
vexities of  these  lateral  masses.  The  younger  the  sub- 
ject the  more  distinct  is  the  cineritious  substance  in  the 
spinal  cord.  The  medullary  substance  on  each  side  ap- 
pears to  be  arranged  in  three  columns,  separated  by  super- 
ficial grooves;  from  these  the  spinal  nerves  proceed,  and 
it  has  been  partly  ascertained  by  Majendie  and  Bell  that 
the  posterior  roots  of  these  nerves  are  endowed  with  sen- 
sation only,  that  the  anterior  are  connected  with  vo- 
luntary motion,  and  the  middle,  or  those  which  arise  from 
the  sides  of  the  cord,  with  respiration. 

In  addition  to  the  spinal  accessory  nerves,  which 
may  be  now  seen  to  arise  from  each  side  of  the  medulla 
spinalis  in  the  upper  half  of  the  neck  by  twelve  or  four- 
teen small  filaments,  and  to  ascend  behind  the  liga- 
menta  denticulata,  the  spinal  cord  gives  origin  to  thirty 
pair  of  nerves. 


ORIGIN    OF   THE    SPINAL   NERVES. 

THE  spinal  nerves  are  symmetrical ;  there  are  thirty 
pair,  which  are  divided  into  eight  cervical,  twelve  dor- 
sal, five  lumbar,  and  five  sacral :  all  these  nerves  arise 
and  terminate  nearly  in  a  similar  manner ;  each  spinal 
nerve  is  at  first  composed  of  two  roots,  an  anterior  and 
posterior,  each  of  which  consists  of  several  filaments, 
which  arise  from  the  anterior  and  posterior  surface  of 
the  spinal  cord  on  either  side  of  the  median  fissures ; 
these  filaments  unite  into  fasciculi ;  those  composing 
the  posterior  root  are  larger  than  those  in  the  anterior ; 
these  two  fasciculi  or  roots  are  separated  from  each 
other  by  the  side  of  the  spinal  cord,  and  by  the  liga- 
mentum  dentatum ;  they  then  converge  and  proceed  ob- 
liquely outwards  and  downwards  to  the  dura  mater, 
which  they  perforate  distinctly  by  two  small  openings, 
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which,  however,  are  so  close  as  to  appear  but  one ;  each 
fasciculus  receives  a  sheath  from  the  dura  mater,  they 
then  pass  through  the  inter-vertebral  foramen,  and  in  this 
situation  a  small  oval  ganglion  is  formed  upon  the  pos- 
terior root  of  each ;  to  the  surface  of  this  ganglion  the  an- 
terior root  is  only  connected  ;  immediately  on  the  outer 
side  of  this  ganglion  the  two  roots  unite  and  form  a  sin- 
gle cord ;  this  is  the  proper  spinal  nerve ;  after  a  short 
course  outwards,  this  divides  into  two  branches,  a  poste- 
rior and  anterior ;  the  former  is  almost  universally 
the  smaller,  and  is  distributed  to  the  muscles  and  integu- 
ments posterior  to  the  vertebral  column ;  the  anterior 
branches  of  the  spinal  nerves  are  much  larger ;  they  enter 
into  several  plexuses,  and  supply  the  muscles  anterior  to 
the  spinal  column,  as  also  the  extremities.  The  superior 
cervical  nerves  take  nearly  a  transverse  course  from 
their  origin  to  the  inter- vertebral  foramina ;  the  succeed- 
ing nerves  are  more  oblique,  and  the  lumbar  and  sacral 
take  a  longitudinal  course,  and  form  their  ganglions  and 
subsequent  divisions  within  the  spinal  canal.  The  course 
and  distribution  of  the  spinal  nerves  shall  be  examined 
individually  afterwards  ;  the  student  may  next  dissect  the 
brain  from  below. 


DISSECTION    OF    THE    BRAIN    FROM     BELOW. 

THE  brain,  medulla  oblongata,  and  the  upper  part 
of  the  spinal  cord,  should  be  carefully  removed  from 
the  subject ;  the  brain,  with  the  base  uppermost,  should 
then  be  placed  in  a  shallow  basin  ;  the  cerebellum  and 
medulla  oblongata  will  now  fall  a  little  backwards,  and 
all  the  parts  of  the  base  of  the  brain  will  be  exposed. 
Raise  the  pia  mater  from  the  fore-part  and  sides  of  the 
medulla  oblongata ;  the  several  eminences  on  this  organ 
may  be  traced  upwards  to  the  cerebrum,  or  to  the  ce- 
rebellum ;  to  follow  these,  the  dissector  should  rather 
scrape  the  surrounding  substance  with  the  handle  or 
with  the  back  of  the  knife,  than  cut  it  with  the  edge. 
In  the  description  of  the  brain  already  given,  certain 
differences  between  the  cineritious  and  the  white  sub- 
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stances  have  been  stated ;  it  is  necessary  to  recollect  that 
the  former  is  soft,  vascular,  and  pulpy,  and  that  the  latter 
is  fibrous  ;  it  is  an  opinion  entertained  by  many,  parti- 
cularly Gall  and  Spurzheim,  that  the  grey  is  the  origin 
or  matrix  of  the  white  substance,  or  that  the  former  is  a 
secreting  organ,  and  that  the  latter  consists  of  fine  con. 
ducting  vessels  or  filaments  :  the  direction  of  the  fibres  in 
some  situations  is  very  distinct ;  some  pass  from  below 
upwards  and  outwards  ;  these  are  termed  the  diverging 
fibres,  others  pass  from  the  surface  or  circumference 
downwards  and  inwards,  these  are  the  converging  or 
uniting  fibres  :  first  proceed  to  trace  these  two  orders  of 
fibres  in  the  cerebellum. 


STRUCTURE  OF  THE  CEREBELLUM. 

TRACE  the  restiform  body  upwards  into  the  cms  ce- 
rebelli ;  divide  this  substance  vertically,  and  the  former 
may  be  seen  continued  into  the  mass  of  grey  substance  in 
the  crus  known  by  the  name  of  corpus  dentatum,  or  the 
ganglion  of  the  cerebellum ;  from  the  inner  edge  of  this 
a  narrow  white  fasciculus  may  be  traced  in  wards  to  wards 
the  median  line  ;  it  there  unites  with  a  similar  process 
from  the  opposite  side,  and  both  divide  into  several  fine 
bands,  which  diverge  and  form  the  vermiform  process, 
(or  the  primary  portion  of  the  cerebellum;)  the  periphe- 
ral extremities  of  these  fibres  are  covered  by  cineritious 
substance,  and  present,  when  cut  vertically,  an  arborescent 
appearance  ;  the  remainder,  or  the  principal  portion  of 
the  restiform  body,  passes  upwards  and  outwards  through 
the  corpus  dentatum,  and  then  divides  into  several  pro- 
cesses or  stalks  which  diverge  through  each  hemisphere 
and  subdivide  into  finer  branches,  each  of  which  is  co- 
vered by  the  grey  substance  on  the  surface  ;  a  vertical 
section  of  either  hemisphere  presents  also  that  arbores- 
cent appearance  known  by  the  name  of  arbor  vitse.  The 
converging  fibres  of  the  cerebellum  are  inferior  and  supe- 
rior ;  the  latter  are  very  delicate  and  rather  indistinct 
in  their  course ;  they  consist  of  several  fibres  which 
issue  from  the  vermiform  process  and  unite  in  one 


broad  lamina  which  is  thin  in  the  centre,  (the  valve  of 
Vieussens,)  and  thick  at  each  side  (processus  a  cerebel. 
lo  ad  testes ;)  thus  the  superior  converging  fibres  con- 
nect the  cerebellum  to  the  quadrigeminal  bodies.  The 
inferior  converging  fibres  are  more  distinct,  they  pro- 
ceed from  the  cineritious  substance  in  either  hemisphere, 
forwards  and  inwards,  and  form  the  principal  portion  of 
each  cms  cerebelli ;  they  then  pass  transversely  across 
the  pons  Varolii  and  unite  with  those  from  the  opposite 
side  ;  thus  the  superficial  lamina  or  the  transverse  fibres 
of  the  pons  form  a  commissure  between  the  hemispheres 
of  the  cerebellum. 


STRUCTURE    OF    THE    CEREBRUM. 

REMOVE  the  pia  mater  from  the  anterior  pyramids  of 
the  medulla  oblongataand  separate  these  from  each  other, 
the  decussating  fibres  will  be  seen,  through  these  the  py- 
ramid on  one  side  may  be  said  to  arise  from  the  spinal 
cord  of  the  opposite  side  ;  as  the  pyramids  approach  the 
pons  they  are  some  what  contracted;  on  entering  this  sub- 
stance they  separate  into  fasciculi,  which  intermix  with 
cineritious  substance ;  they  are  considerably  increased  in 
size  and  number  in  passing  through  the  pons,  and  they 
then  form  the  anterior  and  external  two-thirds  of  the 
crura  cerebri.  The  olivary  body  and  a  fewfibresfrom  the 
restiform  of  each  side  also  ascend  through  the  pons  be- 
hind the  fasciculi  of  the  pyramids  ;  these  also  increase 
in  size  in  passing  through  the  pons,  and  then  enter  the 
crura  cerebri,  the  posterior  and  internal  part  of  which 
they  form.  Each  cms  cerebri  contains  a  mass  of  cine- 
ritious substance  of  a  peculiarly  dark  colour,  in  passing 
through  which  the  white  fibres  appear  increased  in  quan- 
tity. The  posterior  and  internal  fasciculi  of  each  crus 
ascend  and  pass  into  those  masses  of  grey  substance 
called  the  optic  thalami,  and  the  corpora  striata ;  in 
passing  through  these  their  fibres  are  increased  in  num- 
ber, and  thence  extend  in  a  radiated  manner  into  the 
posterior  and  superior  convolutions  of  each  hemisphere, 
where  they  are  covered  by  a  layer  of  grey  substance. 
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The  anterior  and  external  portion  of  each  crus,  which  is 
in  continuation  with  the  corpus  pyramidale,  in  like  man- 
ner ascends  and  expands  into  fasciculi,  which  may  be 
traced  into  the  inferior,  anterior,  and  external  convolu- 
tions of  each  hemisphere.  The  uneven  surface  known 
by  the  name  of  convolutions  appears  to  depend  on  the 
unequal  length  of  these  diverging  fibres;  if  they  were  all 
of  equal  extent  the  surface  of  the  cerebrum  would  be 
smooth,  but  as  some  fall  short  of  others,  and  all  are  co- 
vered by  the  grey  substance,  an  uneven  or  convoluted 
surface  is  the  result.  From  this  grey  substance,  which 
covers  the  surface  of  each  convolution,  the  converging  or 
descending  fibres  are  described  as  arising,  and  thence 
passing  towards  the  mesial  line  to  unite  with  those  from 
the  opposite  side ;  the  corpus  callosum  and  the  anterior 
and  posterior  commissures  are  supposed  to  be  thus  formed ; 
in  addition  to  these  transverse  processes  there  are  se- 
veral other  parts  which  may  serve  as  media  of  communi- 
cation between  different  parts  in  each  hemisphere  of  the 
brain,  viz.  the  fornix,  the  taenia  semicircularis,  the  pineal 
gland  and  its  pedunculi,  the  infundibulum,the  septum 
lucidum,  &c,  &c. 


VESSELS    OF   THE     BRAIN. 

THE  brain  is  supplied  with  blood  by  the  two  vertebral 
and  the  two  internal  carotid  arteries.  The  vertebral  ar- 
teries are  the  first  branches  of  the  subclavian  arteries ; 
each  ascends  through  the  series  of  foramina  in  the  trans- 
verse processes  of  the  cervical  vertebrae,  and  passing 
through  the  foramen  magnum  into  the  cranium,  they  pro- 
ceed obliquely  for  wards  and  in  wards  and  end  in  a  common 
trunk  called  the  basilar  artery  ;  each  vertebral  first  sends 
off  two  long  and  delicate  branches, one  on  the  anterior  the 
other  on  the  posterior  surface  of  the  spinal  cord ;  these  ex- 
tend the  whole  length  of  this  organ,  supplying  it  with 
blood,  and  sending  out  small  branches  along  the  several 
spinal  nerves;  next  to  these  branches  each  vertebral  gives 
off  the  inferior  artery  of  the  cerebellum ;  this  turns  back- 
wards between  the  pneumo-gastric  and  spinal  accessory 
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nerves,  and  is  distributed  to  the  inferior  surface  of  the 
cerebellum.  The  basilar  artery  descends  along  the  me- 
dian groove  in  thepons,  and  at  its  superior  edge  divides 
into  four  branches,  two  for  each  side,  viz.  the  superior 
cerebellar  artery  and  the  posterior  cerebral ;  these  are 
distributed  as  their  names  imply  :  the  posterior  cerebral 
artery  of  each  side  is  joined  by  the  posterior  branch  of 
each  internal  carotid ;  this  communication  completes  the 
circle  of  Willis.  Each  internal  carotid  artery  winds 
obliquely  forwards,  upwards,  and  inwards,  through  the 
tortuous  canal  in  the  temporal  bone,  and  through  the 
cavernous  sinus ;  beneath  the  anterior  clinoid  process  it 
perforates  the  dura  mater,  and  rises  perpendicularly  to 
the  base  of  the  brain  between  the  second  and  third  nerves 
and  then  divides  into  three  branches,  the  anterior,  mid- 
dle, and  posterior;  before  it  thus  divides  it  gives  off,  first, 
small  branches  to  the  cavernous  sinus  and  to  the  dura 
mater,  and  next  the  ophthalmic  artery,  which  enters  the 
orbit  through  the  optic  hole  and  is  distributed  to  the  eye 
and  its  appendages.  The  anterior  branch  of  the  carotid 
is  also  named  the  anterior  cerebral  artery,  or  the  artery 
of  the  corpus  callosum ;  this  passes  forwards  and  in  wards, 
and  is  joined  to  the  corresponding  artery  of  the  opposite 
side  by  a  short  branch,  (the  anterior  communicating  ar- 
tery,) it  then  ascends  and  runs  along  the  upper  surface 
of  the  corpus  callosum,  distributing  its  branches  to  the 
inner  surface  of  each  hemisphere;  the  middle  branch  of 
the  carotid  is  very  large,  it  passes  upwards  and  outwards 
deep  in  the  fissure  of  Sylvius,  and  is  distributed  to  the 
anterior  and  middle  lobes  of  the  cerebrum ;  the  posterior 
branch  of  the  carotid  is  named  the  posterior  communi- 
cating artery  ;  it  is  small,  passes  backwards,  and  joins  the 
posterior  cerebral  artery ;  this  forms  the  side  of  the  cir- 
cle of  Willis. — (See  Anatomy  of  Vascular  System.)  The 
vessels  of  the  brain  are  accompanied  by  numerous  fine 
filaments  of  the  sympathetic  nerve,  these  pass  into  its 
substance  and  supply  its  intimate  structure.  The  veins 
of  the  brain  empty  themselves  into  the  sinuses  which 
have  been  already  described  ;  the  principal  veins  are  on 
the  superior  surface  of  the  brain,  whereas  the  large  ar- 
teries are  below. 

o  3 
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CHAP.  III. 

DISSECTION    OF    THE    NERVES. 

THE  course  and  ultimate  distribution  of  most  of  the 
nerves  have  been  already  mentioned  in  the  description  of 
the  muscles  and  of  the  several  regions  of  thebody ;  in  the 
present  chapter  they  shall  be  considered  in  a  systematic 
manner,  commencing  with  the  cerebral  nerves,  the  origins 
of  which  have  been  already  described. 


SECTION  I. 

DISSECTION    OP    THE    CEREBRAL     KERNES. 

OLFACTORY  nerves  :  from  the  bulb,  which  each  of 
these  nerves  forms  at  the  side  of  the  crista  galli,  several 
branches  descend  into  the  nose,  through  the  foramen  in 
the  cribriform  plate ;  they  may  be  divided  into  the  inter- 
nal, middle,  and  external.  The  internal  branches,  abotjt 
ten  in  number,  descend  in  grooves  along  the  septum,  sub- 
divide into  many  filaments  which  form  a  plexus  with  each 
other  in  the  mucous  membrane ;  some  of  these  can  be 
traced  nearly  to  the  floor  of  the  nose.  The  middle 
brandies  are  distributed  to  the  mucous  membrane  lining 
the  root  of  each  nostril.  The  external  branches  descend 
along  the  grooves  on  the  turbinated  bones,  dividing  and 
communicating  frequently  with  each  other,  so  as  to  form 
numerous  plexuses,  which  are  lost  in  the  pituitary 
membrane.  All  the  branches  of  the  olfactory  nerves 
are  very  soft  in  the  cranium,  but  in  passing  through  the 
ethmoid  bone  they  each  receive  a  sheath  from  the  dura 
mater,  which  is  ultimately  lost  in  the  external  layer 
of  the  mucous  membrane. — (See  the  Anatomy  of  the 
Nose.) 
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OPTIC  NERVES  :  each  optic  nerve,  on  passing  through 
the  optic  foramen,  becomes  surrounded  by  a  strong  sheath 
derived  from  the  dura  mater ;  the  four  recti  muscles  next 
surround  it,  from  the  fleshy  portions  of  which  it  is  sepa- 
rated by  a  considerable  quantity  of  soft  fat,  in  which  se- 
veral nerves  and  vessels  are  lodged ;  from  the  optic  fora- 
men this  nerve  proceeds  forwards  and  a  little  in  wards,  so 
as  to  be  slightly  curved,  the  convexity  outwards ;  at  the 
back  part  of  the  eye  it  is  very  much  constricted  ;  it  then 
pierces  the  Sclerotic  and  choroid  membranes  and  termi- 
nates in  the  retina. — (See  Anatomy  of  the  Eye.)  The 
ophthalmic  artery  accompanies  this  nerve  ;  in  the  optic 
foramen  it  lies  beneath  it,  it  afterwards  twines  around  it 
to  its  internal  side.  In  addition  to  the  dura  mater,  this 
nerve  possesses  a  very  dense  neurilema,  which  sends  in 
n  umerous  processes  to  form  small  canals  or  tubes  in  which 
the  nervous  substance  is  contained,  so  that  this  nerve  is 
not  composed  likeother  nerves,  of  several  filaments  placed 
parallel  to  each  other ;  if  the  white  substance  be  removed 
by  maceration  in  an  alkali,  its  cellular  structure  will  be- 
come obvious. 

At  the  side  of  the  body  of  the  sphenoid  bone,  the  fol- 
lowing four  nerves  of  the  orbit  lie  according  to  their  nu- 
merical order,  viz.  most  superiorly  the  third  pair,  then 
the  fourth,  next  the  ophthalmic  branch  of  the  fifth  pair, 
and  most  inferiorly  the  sixth  or  abducens  nerve ;  they 
are  here  closely  united  to  each  other,  forming  what 
may  be  termed  the  orbital  plexus,  until  they  arrive  at 
the  anterior  clinoid  process,  where  they  separate,  and  as 
they  are  entering  the  foramen  lacerum  orbitale  they  lie 
thus:  most  superior  is  the  fourth,  then  the  frontal  branch 
of  ophthalmic,  next  the  superior  division  of  the  third, 
external  to  which,  and  near  to  the  outer  wall  of  the 
orbit,  is  lachrymal  nerve  of  the  ophthalmic,  after  these 
the  nasal  nerve,  below  which  is  the  inferior  division  of 
the  third,  and  lastly  lying  inferior  to  them  all,  holding 
the  same  relation  to  them  as  at  the  cavernous  sinus,  is 
the  sixth  nerve. 

To  expose  these  four  nerves  the  orbit  should  be 
opened,  which  is  to  be  done  by  dividing  the  orbital 
plate  of  the  os  frontis  by  two  cuts  with  the  saw, 


300 

these  should  unite  in  the  optic  foramen ;  the  inter- 
nal is  to  be  carried  forward  to  the  superciliary  arch 
about  half  an  inch  external  to  the  internal  angular 
process  ;  the  external  incision  is  to  be  carried  deep- 
ly through  the  malar  bone ;  a  slight  blow  with  the 
hammer  will  then  throw  forwards  the  roof  of  the  or- 
bit, and  the  bone  will  separate  easily  from  the  peri- 
osteum. 

The  THIRD  PAIR,  or  motores  oculorum,  in  passing 
through  the  foramen  lacerum  orbitale,  divide  into  two 
branches,  a  superior  and  inferior  ;  the  superior,  or  the 
smaller,  passes  between  the  heads  of  the  external  rectus 
muscle  and  over  the  optic  and  nasal  nerves,  and  divides 
into  two  branches,  the  smaller  and  shorter  one  of  which 
supplies  the  superior  rectus,  the  other  the  levator  pal- 
pebrae  muscle.  The  inferior  or  the  larger  branch 
passes  below  and  to  the  outside  of  the  optic  nerve  and 
divides  into  three  branches,  an  internal,  middle,  and  ex- 
ternal ;  the  internal  is  the  largest,  it  passes  obliquely 
downwards,  forwards,  and  inwards,  beneath  the  optic 
nerve,  and  getting  to  its  internal  side  is  distributed  to  the 
internal  rectus,  the  middle  to  the  inferior  rectus;  and  the 
external,  which  is  the  longest,  passes  downwards  and 
forwards  on  the  surface  of  the  inferior  rectus,  between  it 
and  the  globe  of  the  eye,  (it  gives  no  filaments  to  this 
muscle,  and  is  lost  in  the  inferior  oblique  muscle ;  this 
last  branch  gives  off  from  its  root  a  small  short  filament 
to  the  ophthalmic  ganglion.  All  the  branches  of  the 
third  pair  are  distributed  to  the  ocular  surface  of  the 
muscles. 

The  TROCHLEATOR,  or  fourth  nerve,  having  entered 
the  orbit  by  the  foramen  lacerum,  ascends  obliquely 
forwards  and  inwards  above  the  levator  palpebrae  and 
the  superior  rectus,  and  is  distributed  by  four  or  five 
fine  branches  to  the  upper  surface  of  the  superior  ob- 
lique muscle :  as  this  delicate  nerve  is  passing  along 
the  outer  side  of  the  cavernous  sinus,  it  lies  between 
the  third  pair  and  the  ophthalmic  branch  of  the  fifth  ? 
below  the  former  and  above  the  latter  and  the  sixth  ; 
as  it  enters  the  orbit  it  mounts  above  the  third  and 
fifth;  and  is  therefore  the  highest  nerve  in  the  orbit, 
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both  it  and  the  frontal  being  immediately  beneath  the 
periosteum  ;  previous  to  entering  the  oblique  muscle  its 
size  is  somewhat  increased. 

THE  TRIGEMINI,  or  the  fifth  pair,  having  .formed 
the  semilunar  or  gasserian  ganglion,  divides  into  three 
branches,  the  ophthalmic,  the  superior  and  inferior  max- 
illary nerves. 

The  OPHTHALMIC  NERVE  passes  along  the  outer 
side  of  the  cavernous  sinus  below  the  third  and  fourth, 
and  above  the  sixth ;  in  this  situation  it  receives  some 
filaments  from  the  sympathetic  nerve ;  as  it  approaches 
the  foramen  lacerum  orbitale,  it  divides  into  three 
branches,  the  lachrymal,  frontal,  and  nasal,  which  are 
situated  with  respect  to  the  other  nerves  as  above  de- 
scribed. 

The  lachrymal  nerve,  the  smallest  of  the  three,  passes 
forwards  and  outwards  to  the  lachrymal  gland  above 
the  external  rectus  muscle  and  beneath  the  periosteum, 
but  gives  no  branches  to  this  muscle ;  it  is  surrounded 
by  fat  and  accompanied  by  the  lachrymal  artery  ;  it  sends 
off,  in  this  course,  two  small  branches,  one  through  the 
spheno-maxillary  fissure  to  communicate  with  the  su- 
perior maxillary  nerve,  and  the  other  through  the  malar 
bone,  to  communicate  with  the  facial  nerve ;  near  the 
gland  the  lachrymal  nerve  enlarges  and  sends  four  or  five 
branches  to  its  inferior  surface,  and  it  then  terminates 
in  several  fine  soft  filaments  on  the  conjunctiva,  lining 
the  superior  palbebra  and  cellular  membrane  between  the 
gland  and  malar  bone. 

The  frontal  nerve  enters  the  orbit,  between  the  su- 
perior rectus  and  the  periosteum,  along  with  the  fourth, 
but  inferior  and  external  to  it ;  it  passes  forwards  in  a 
kind  of  groove  on  the  upper  surface  of  the  levator  pal- 
pebrae  muscle ;  and  near  the  superciliary  arch  it  divides 
into  two  branches,  an  internal  and  external;  the  inter- 
nal or  supra-trochleatornerve,ihe  smaller  branch,  runs 
forwards  and  inwards  above  the  trochlea  of  the  supe- 
rior oblique  muscle,  and  is  distributed  to  the  corruga- 
tor  supercilii,  orbicularis  palbebrarum,  and  occipito- 
frontalis  muscles,  also  to  the  integuments  of  the  fore- 
head and  superior  eyelid  ;  it  communicates  with  the 
nasal  nerve,  and  sends  one  or  two  small  filaments  into 
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the  frontal  sinus.  The  external  branch,  or  the  supra- 
orbital  or  proper  frontal  nevve  appears  as  the  continua- 
tion of  the  original  trunk,  both  in  size  and  in  direction, 
it  passes  through  the  superciliary  notch  or  foramen,  as- 
cends on  the  forehead,  divides  into  two  branches  which 
subdivide  into  numerous  filaments;  these  chiefly  ascend 
in  the  muscles  and  integuments  of  the  scalp,  many  of 
them  take  a  very  long  course,  and  communicate  with 
theportiodura,  with  the  occipital  nerves,  and  with  those 
from  the  opposite  side.  Neither  of  these  two  nerves 
gives  any  filaments  to  the  muscles  in  the  orbit. 

The  nasal  nerve  separates  from  the  frontal  behind 
the  orbit,  enters  this  cavity  beneath  that  branch,  and 
between  the  two  heads  of  the  external  rectus,  it  then 
runs  obliquely  forwards  and  inwards  above  the  optic 
nerve  and  below  the  superior  rectus  muscle,  and  con- 
tinues its  course  along  the  inner  side  of  the  orbit  below 
the  superior  oblique  muscle,  and  here  divides  into  two 
branches,  the  external  or  the  infra-trochleator  nerve, 
and  the  internal  or  the  nasal ;  the  nasal  nerve,  pre- 
vious to  its  entrance  into  the  orbit,  is  joined  by  a  fila- 
ment from  the  sympathetic  nerve ;  on  the  outer  side 
of  the  optic,  and  just  as  it  enters  this  cavity,  it  gives  off 
a  delicate  branch  about  an  inch  in  length,  which  runs 
along  the  outer  side  of  the  optic  nerve  to  the  lenticular 
ganglion;  as  the  nasal  nerve  passes  over  theoptic  itgives 
off  two  ciliary  nerves.  The  infra-trochleator  nerve 
runs  forwards  beneath  the  pulley  of  the  oblique  muscle 
and  divides  into  several  filaments  which  communicate 
with  the  supra  trochleator  nerve,  and  are  distributed  to 
the  lachrymal  passages,  and  to  the  integuments  and 
muscles  on  the  side  and  dorsum  of  the  nose.  The  in- 
ternal branch  or  the  proper  nasal  passes  through  the 
anterior  of  the  internal  orbital  holes  into  the  cranium, 
crosses  the  cribriform  plate,  and  descends  by  the  side  of 
the  crista  galli  into  the  nasal  fossae  where  it  divides  into 
posterior  and  anterior  filaments  ;  the  former  are  dis- 
tributed to  the  septum,  the  latter  descend  behind  the 
nasal  bones,  and  are  lost  in  the  integuments  at  the  tip  of 
the  nose.  The  sixth  pair  of  nerves  should  be  next  dis- 
sected, as  it  is  ditributed  along  with  the  preceding- 
nerves  in  the  orbit. 
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SIXTH  or  ABDUCENS  NERVE,  after  traversing  the 
cavernous  sinus  (where  it  is  joined  by  branches  from 
the  sympathetic  nerve)  on  the  outer  side  of  the  carotid 
artery,  enters  the  orbit  through  the  lower  part  of  the 
foramen  lacerum  between  the  origins  of  the  external 
rectus  beneath  the  other  orbital  nerves  and  above  the 
ophthalmic  vein ;  it  then  passes  forwards  and  outwards, 
and  is  distributed  to  the  ocular  surface  of  the  external 
rectus  muscle.  The  different  nerves  in  the  orbit  have 
different  offices  to  perform,  viz.  the  second  pair  is  for 
vision,  the  third,  fourth,  and  sixth  pairs  are  for  supply- 
ing muscles,  and  the  ophthalmic  nerve  is  for  communi- 
cating sensation  to  the  parts  within  and  without  the 
orbit.  The  student  should  next  examine  the  lenticular 
or  ophthalmic  ganglion  ;  this  small  body  is  situated 
near  the  back  part  of  the  orbit  between  the  optic  nerve 
and  the  external  rectus  muscle ;  it  is  of  a  reddish  co- 
lour and  surrounded  by  soft  fat ;  its  posterior  superior 
angle  receives  the  filament  before  mentioned  from  the 
nasal  branch  of  the  ophthalmic,  and  its  posterior  infe- 
rior angle  receives  the  twig  from  the  inferior  oblique 
branch  of  the  third  pair ;  these  two  nerves  are  described 
by  some  as  forming  this  ganglion ;  from  the  anterior 
angles  of  this  ganglion  two  fasciculi  of  fine  nerves  pro- 
ceed, termed  the  ciliary ;  the  inferior  fasciculus  is  larger 
than  the  superior ;  the  ciliary  nerves  are  about  twenty 
in  number,  eight  or  ten  in  the  inferior  fasciculus,  about 
six  in  the  superior,  and  three  or  four  internally,  which 
arise  from  the  nasal  nerve ;  the  ciliary  nerves  twine 
along  the  surface  of  the  optic  nerve,  accompanied  by 
the  ciliary  arteries,  and  pierce  the  back  part  of  the 
sclerotic  coat,  they  then  become  flat,  and  proceed  for- 
wards in  parallel  grooves  on  the  inner  surface  of  that 
membrane,  with  very  little  connexion  to  the  choroid 
coat ;  at  the  anterior  part  of  the  eye  they  meet  the  ci- 
liary ligament ;  in  this  substance  most  of  these  nerves 
are  lost,  hence  some  consider  this  as  a  ganglion  ;  on 
each  side,  however,  one  or  two  branches  may  be  traced 
through  this  into  the  iris,  in  which  they  divide  into 
numerous  filaments  of  extreme  minuteness.  The  stu- 
dent should  next  proceed  to  examine  the  superior  and 
inferior  maxillary  nerves,  the  remaining  divisions  of  the 
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fifth  pair.  Remove  the  outer  wall  of  the  orbit  with  the 
saw  or  hammer,  make  a  vertical  section  of  the  nose  and 
face,  and  separate  the  globe  of  the  eye  and  its  muscles 
from  their  attachments ;  below  the  cavity  of  the  orbit  the 
superior  maxillary  nerve  may  be  seen. 

The  SUPERIOR  MAXILLARY  NERVE  passes  from  the 
middle  of  the  gasserian  ganglion  forwards  through  the 
foramen  rotundum  into  the  pterygo-maxillary  fossa  ; 
it  here  sends  off  several  branches,  and  continues  its 
course  forwards  along  the  infra-orbital  canal  to  the 
cheek,  where  it  terminates  in  the  infra-orbital  nerves  ; 
in  the  pterygo-maxillary  fossa  it  first  sends  down  two 
small  branches  along  the  back  part  of  the  superior  max- 
illary bone  ;  these,  after  a  short  course,  unite  in  a  small 
triangular  reddish  substance  called  the  spheno-palatine 
ganglion,  or  ^\&  ganglion  of  Meckel ;  this  ganglion  is 
imbedded  in  fat,  surrounded  by  the  branches  of  the  in- 
ternal maxillary  artery,  and  is  situated  on  the  external 
side  of  the  nasal  plate  of  the  palate  bone,  which  sepa- 
rates it  from  the  cavity  of  the  nose,  behind  the  tubero- 
sity  of  the  superior  maxillary  bone,  and  in  front  of  the 
pterygoid  processes.  Three  branches  proceed  from 
Meckel's  ganglion,  an  inferior,  internal,  and  posterior. 
First  the  inferior  or  the  palatine  nerve  descends  in  the 
bony  canal  of  that  name,  sends  some  small  twigs  through 
this  canal  to  the  spongy  bones,  and  near  the  palate  di- 
vides into  three  filaments,  an  anterior,  middle,  and  pos- 
terior ;  the  anterior  passes  forwards  in  a  groove  within 
the  alveoli  and  above  the  mucous  membrane,  supplying 
the  latter  and  sending  small  branches  into  the  bone  to 
the  teeth  :  the  middle  and  posterior  filaments  of  the 
palatine  nerve  are  distributed  to  the  amygdalae,  the  soft 
palate,  and  the  uvula.  The  internal  branch,  or  the 
splieno-palatine  nerve,  is  very  short,  passes  through  the 
spheno-palatine  hole  into  the  upper  and  back  part  of 
the  nose,  and  divides  into  five  or  six  branches  ;  the 
most  of  these  pass  immediately  into  the  mucous  mem- 
brane, covering  the  superior  and  middle  spongy  bones, 
one  branch  called  the  naso-palatine  nerve,  or  nerve  of 
Cotunnius,  passes  beneath  the  sphenoidal  sinus,  and  de- 
scends obliquely  forwards  along  the  septum  nasi  as  far 
as  the  foramen  incisivum,  where  it  communicates  with 
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the  anterior  palatine  branches,  and  where  some  ana- 
tomists  describe  a  small  ganglion  (naso-palatine)  to 
exist ;  this,  however,  can  seldom  be  distinguished  from 
the  surrounding  fat  and  vessels.  The  third  or  the  pos- 
terior branch  of  Meckel's  ganglion  is  the  vidian  nerve ; 
this  passes  backwards  through  the  vidian  canal  above 
the  internal  pterygoid  plate,  and  sends  some  small  fila- 
ments into  the  sphenoidal  sinus  ;  it  then  perforates  the 
cartilaginous  substance  that  closes  the  foramen  lace- 
rum  anterius,  enters  the  cranium,  and  divides  into  two 
branches,  an  inferior  and  superior;  the  inferior  or 
carotid  branch  enters  the  cavernous  sinus,  and  joins  the 
plexus  formed  in  this  sinus  around  the  artery  by  the 
ascending  branches  of  the  superior  cervical  ganglion 
of  the  sympathetic ;  the  superior  branch  runs  back- 
wards and  outwards  beneath  the  dura  mater  and  gasse- 
rian  ganglion  in  a  groove  on  the  petrous  bone,  enters 
the  hiatus  Fallopii  in  this  bone,  and  becomes  attached 
to  the  portio  dura  nerve,  which  it  accompanies  as  far  as 
the  back  part  of  the  tympanum ;  the  vidian  nerve  then 
leaves  the  portio  dura,  receives  the  name  of  corda 
tympani,  and  enters  the  tympanum  a  little  below  the 
pyramid ;  it  now  proceeds  forwards  between  the  long 
leg  of  the  incus  and  the  handle  of  the  malleus ;  to  the 
latter  it  is  firmly  connected ;  it  then  escapes  by  the  hole 
in  the  glenoid  fissure  along  with  the  tendon  of  the  laxa- 
tor  tympani  muscle ;  it  then  runs  downwards,  inwards, 
and  forwards,  joins  the  gustatory  nerve,  and  continues 
attached  to  it  as  far  as  the  submaxillary  gland ;  it  now 
leaves  the  gustatory  nerve  and  unites  with  some  fila- 
ments from  it  in  the  submaxillary  ganglion,  which  is 
situated  near  the  posterior  edge  of  the  submaxillary 
gland,  and  from  which  a  number  of  filaments  proceed ; 
these  form  a  plexus  which  supplies  this  gland.  The 
superior  maxillary  nerve  immediately  after,  and  some- 
times previous  to  giving  offthetwo  descend  ing  branches 
which  join  the  spheno-palatine  ganglion,  sends  off  the 
orbital  branch,  this  ascends  through  the  spheno-maxil- 
lary  fissure  and  divides  into  two  branches,  the  malar 
and  temporal ;  the  malar  communicates  with  the  la- 
chrymal nerve,  and  is  distributed  to  the  integuments 
and  muscles  covering  the  malar  bone ;  the  temporal 
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branch  also  passes  through  the  malar  bone  into  the 
temporal  fossa,  pierces  the  temporal  fascia,  becomes 
cutaneous,  and  joining  some  branches  of  the  facial 
nerve,  it  accompanies  the  temporal  artery,  and  is  lost 
in  the  integuments  of  the  temple  and  head.  The  su- 
perior maxillary  nerve  next  gives  off  the  posterior  dental 
nerves ;  these  are  two  or  three  branches  which  wind 
round  the  tuberosity  of  the  maxillary  bone,  enter  small 
foramina,  which  lead  to  the  posterior  alveoli  in  this 
bone,  and  supply  the  molar  teeth  ;  some  branches  also 
supply  the  gums  and  the  buccinator  muscle.  As  the 
infra-orbital  nerve,  which  is  the  last  branch  of  the  su- 
perior maxillary,  proceeds  along  the  floor  of  the  orbit, 
it  sends  off  some  small  filaments  to  the  fat  and  muscles 
in  this  region,  also  the  anterior  dental ;  this  descends 
along  the  fore-part  of  the  antrum,  to  the  lining  mem- 
brane, of  which  it  gives  some  fine  filaments,  and  is  then 
lost  in  several  branches  which  supply  the  canine  and 
incisor  teeth:  the  infra-orbital  nerve  then  escapes 
through  the  foramen  of  the  same  name  beneath  the  orbi- 
cularis  palpebrarum  and  levatorlabii  superioris  alaeque 
nasi  muscles ;  it  here  divides'  into  several  branches 
which  are  distributed  to  the  face,  some  of  these  ascend 
to  the  palbebrae,  others  pass  outwards  to  the  cheek,  and 
the  largest  branches  descend  to  the  ala  nasi  and  to  the 
upper  lip ;  these  different  branches  have  frequent  com- 
munications on  the  side  of  the  face  with  the  portio  dura, 
on  the  nose  with  the  nasal  nerves,  and  on  the  buccina- 
tor muscle  they  form  a  plexus  with  each  other,  and  with 
the  buccal  and  facial  nerves. 

The  INFERIOR  MAXILLARY  NERVE;  this,  which 
is  the  third  and  largest  branch  of  the  fifth  pair,  im- 
mediately passes  from  the  ganglion  through  the  fora- 
men ovale  into  the  zygomatic  fossa  behind  the  exter- 
nal pterygoid  muscle,  where  it  divides  into  two  large 
branches,  a  superior  or  external,  and  an  inferior  or 
internal.  The  inferior  maxillary  nerve  consists  of  two 
portions,  one  is  plexiform,  and  proceeds  from  the  gas- 
serian  ganglion,  the  other  is  concealed  by  this,  and 
consists  of  white  parellel  fibres  which  do  not  pass 
through  the  ganglion;  in  the  zygomatic  fossa  this 
small  deep  portion  winds  round  the  other,  becomes 
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anterior  to  it,  and  both  unite  inseparably ;  the  nerve 
then  divides  into  two  branches,  superior  and  inferior ; 
the  superior  or  external  immediately  subdivides  into 
the  deep  temporal,  masseteric,  buccal,  and  pterygoid 
branches  ;  the  inferior  or  internal  division  of  the  nerve 
is  the  larger,  and  subdivides  into  the  auricular,  inferior 
dental,  and  gustatory  nerves.  First,  the  deep  temporal 
nerves  are  two  in  number,  an  anterior  and  posterior, 
they  ascend  between  the  temporal  bone  and  muscle, 
and  are  lost  in  the  latter ;  some  small  branches  escape 
through  the  temporal  fascia  and  communicate  with  the 
cutaneous  temporal  nerves.  Second,  the  Buccal  nerve 
arises  in  general  in  common  with  one  of  the  last,  it 
passes  forwards  and  downwards  between  the  pterygoid 
muscles,  to  the  external  of  which,  and  to  the  temporal, 
it  sends  some  branches,  it  then  passes  between  the  co- 
ronoid  process  and  the  buccinator  muscle,  and  on  the 
latter  it  divides  into  several  long  branches  which  form  a 
plexus  on  this  muscle  with  branches  of  the  facial  and 
infra-orbital  nerves.  Third,  the  masseteric  branch  de- 
scends obliquely  backwards  and  outwards  through  the 
sigmoid  notch  of  the  inferior  maxilla,  between  the  tem- 
poral muscle  and  the  neck  of  the  lower  jaw,  close  to 
the  latter,  to  which  also  it  sends  some  filaments  ;  it  is 
lost  in  the  substance  of  the  masseter  muscle.  Fourth, 
the  Pteryyoid  branches  are  two  or  three  delicate  branches 
which  descend  to  the  pterygoid  muscle.  The  deep 
portion  of  the  trunk  of  the  inferior  maxillary  nerve  may 
be  traced  into  these  muscular  branches.  The  three 
branches  of  the  inferior  division  are  the  auricular,  den- 
tal, and  lingual  nerves;  first,  the  auricular  or  temporo- 
auricular  branch  ;  this  passes  backwards  and  outwards 
behind  the  neck  of  the  lower  jaw,  and  before  the  mea- 
tus  auditorius ;  it  here  communicates  with  the  facial 
nerve,  and  sends  small  filaments  to  the  meatus  and 
to  the  cartilages  of  the  ear,  also  to  the  articulation  of 
the  lower  jaw ;  it  then  ascends  through  the  parotid 
gland  over  the  zygoma  and  divides  into  an  anterior 
and  posterior  branch  which  follow  the  divisions  of  the 
temporal  artery,  communicate  with  the  facial  nerve, 
and  are  lost  in  the  integuments  on  the  anterior  and  la- 
teral parts  of  the  head.  Second,  the  inferior  dental 
nerve  separates  from  the  gustatory,  and  is  connected  to 
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it  by  a  small  twig  ;  it  descends  at  first  between  the  two 
pterygoid  muscles ;  then  between  the  lower  jaw  and  the 
internal  pterygoid ;  it  is  here  separated  from  the  latter 
by  the  internal  lateral  ligament  ;•  about  the  middle  of 
the  internal  surface  of  the  ramus  of  the  jaw  it  sends  off 
a  small  filament,  the  mylo-hyoid  nerve,  this  descends 
obliquely  forwards,  confined  in  a  groove  in  the  bone  by 
an  expansion  from  the  internal  lateral  ligament ;  near 
the  chin  it  divides  into  small  branches  for  the  mylo- 
hyoid,  genio-hyoid,  and  digastric  muscles.  The  dental 
nerve  then  enters  the  canal  in  the  lower  jaw,  which  ex- 
tends from  the  dental  foramen  obliquely  forwards  be- 
neath the  teeth  as  far  as  the  chin ;  in  this  course,  this 
nerve,  which  is  accompanied  by  the  dental  vessels, 
supplies  each  of  the  molar  and  canine  teeth  with  soft 
delicate  twigs,  and  at  the  mental  foramen  it  divides 
into  two  branches  ;  one  continues  its  course  within  the 
bone  beneath  the  incisor  teeth,  the  other  is  the  mental 
nerve;  this  escapes  by  the  mental  foramen,  bends  up- 
wards, and  divides  in  a  radiated  manner  into  several 
branches  which  pass  to  the  muscles,  mucous  membrane, 
and  integuments  of  the  lower  lip,  and  communicate 
with  the  facial  nerve.  Third,  the  lingual  or  gustatory 
nerve  is  smaller  than  the  dental,  to  which  it  is  con- 
nected by  a  short  branch  which  encloses  a  space  through 
which  the  internal  maxillary  artery  passes  ;  beyond  this 
branch  of  communication  the  corda  tympani  (which 
has  been  before  traced  from  Meckel's  ganglion)  joins 
the  gustatory  nerve  at  an  acute  angle  ;  the  latter  is  in- 
creased in  size  at  this  spot ;  the  gustatory  nerve  is  here 
situated  between  the  external  pterygoid  and  the  muscles 
of  the  palate  and  pharynx:  it  then  descends  obliquely 
forwards  between  the  internal  pterygoid  and  the  ramus 
of  the  lower  jaw ;  it  next  turns  forwards  above  the  sub- 
maxillary  gland  and  the  mylo-hyoid  muscle,  and  lies  on 
the  mylo-hyoidean  attachment  of  the  superior  constric- 
tor of  the  pharynx,  and  on  the  mucous  membrane  of 
the  mouth  and  the  hyo-glossus  muscle,  and  accompanies 
the  Whartonian  duct ;  it  then  ascends  above  the  sublin- 
gual  gland  and  becomes  attached  to  the  lateral  and  an- 
terior parts  of  the  tongue.  In  this  course  the  gustatory 
nerve  gives  off,  1st,  one  or  two  small  filaments  to  the 
internal  pterygoid  muscle ;  2nd,  several  to  the  tonsils 
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to  the  muscles  of  the  palate,  to  the  upper  part  of  the 
pharynx,  and  to  the  mucous  membrane  of  the  gums  ;  3d, 
the  corda  tympani  and  some  accompanying  filaments  to 
form  a  plexus  which  supplies  the  sub-maxillary  gland ; 
4th,  a  few  branches  which  descend  along  the  hyo-glossus 
muscle  to  communicate  with  the  ninth  or  the  lingual 
nerve ;  5th,  a  fasciculus  of  nerves  to  the  sublingual 
gland,  and  to  the  surrounding  mucous  membrane;  lastly, 
at  the  tongue  it  divides  into  several  branches,  some  pass 
deep  into  the  tissue  of  the  tongue,  others,  which  are 
long  and  fine,  mount  towards  its  surface,  and  are  lost  in 
the  mucous  membrane  and  the  papillae  at  the  anterior 
part  of  the  tongue. 

FACIAL  NERVE  or  PORTIO  DURA  of  theseventh 
pair ;  as  this  nerve  is  passing  along  the  aqueduct  of  Fal- 
lopius  in  the  temporal  bone  it  receives  superiorly  the 
vidian  nerve ;  at  the  back  part  of  the  tympanum  it  sends 
off  that  nerve  again  which  then  receivesthe  name  of  corda 
tympani,  here  it  also  sends  off  small  twigs  to  the  tensor 
tympani  and  stapedius  muscles;  as  it  escapes  bythestylo- 
mastoid  foramen  it  gives  off  three  branches,  the  posterior 
auricular,  sty lo-hyoid,  and  sub  -mastoid;  the  first,  or  the 
posterior  auricular,  bends  upwards  and  backwards  be- 
hind the  cartilages  of  the  ear,  to  which  it  sends  several 
long  branches,  others  also  pass  backwards  to  the  integu- 
ments covering  the  mastoid  process  and  occipital  bone  ; 
the  second,  or  the  stylo-hyoid  nerve,  is  distributed  to 
the  digastric  and  styloid  muscles,  and  anastomoses  with 
the  sympathetic  and  glosso-pharyngeal  nerves;  the  third, 
or  the  sub-mas toid  branch,  perforates  the  posterior  belly 
of  the  digastric,  supplies  it  with  several  filaments,  and  then 
communicates  with  the  glasso-pharyngeal  nerve  around 
the  jugular  vein  close  to  the  base  of  the  cranium,  other 
filaments  descend  and  join  the  laryngeal  branches  of  the 
pneumo-gastric  nerve.    The  facial  nerve  then  turns  for- 
wards across  the  external  carotid  artery  and  through  the 
parotid  gland ;  in  this  substance  it  divides  into  two  large 
branches,  the  superior  or  larger  is  called  temporo-  facial ; 
the  inferior,  which  is  smaller,  the  cervico-facial,  these  two 
branches  take  different  directions,  but  are  still  connected 
together  by  cross  branches  which  interlace  with  each  other 
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in  a  plexiform  manner;  this  plexus  is  named  parotidean 
plexus,  or  pes  anserinus.  The  temporo-facial  nerve 
ascends  obliquely  forwards  across  the  neck  of  the  lower 
jaw ;  it  first  communicates  with  the  auricular  branch  of 
the  inferior  maxillary  nerve,  and  then  divides  into  three 
fasciculi,  the  temporal,  malar,  and  buccal ;  these  nerves 
take  that  course  which  their  name  implies;  they  are  all 
remarkable  for  the  plexiform  arrangement  of  their 
branches,  and  for  their  frequent  communications  with  each 
other,  and  with  the  three  divisions  of  the  fifth  pair  which 
are  distributed  to  the  face.  The  cervico-facial  nerve 
descends  obliquely  forwards  through  the  parotid  gland 
towards  the  angle  of  the  jaw,  where  it  is  only  covered  by 
the  skin  and  platysma ;  this  nerve  also  divides  into  many 
branches,  which  may  be  arranged  in  three  fasciculi,  the 
maxillary,  the  sub-maxillary,  and  the.cervical;  the  first, 
or  the  maxillary,  cross  the  ramus  of  the  jaw  and  the 
masseter  muscle,  and  communicate  in  the  muscles  of  the 
lower  lip  with  the  mental  nerve,  and  with  the  superior 
division  of  the  seventh;  the  second,  or  sub-maxillary, 
course  along  the  base  of  the  jaw,  sending  filaments  to  the 
integuments  and  superficial  muscles,  these  also  commu- 
nicate at  the  chin  with  the  mental  nerve ;  the  third,  or 
cervical  branches,  are  very  long  and  numerous;  they  are 
distributed  to  the  platysma  and  to  the  superficial  muscles 
of  the  neck,  and  communicate  with  several  filaments  of 
the  cervical  plexus.  The  portio  dura  nerve  has  been  in- 
geniously supposed  by  Mr.  Bell  to  be  the  nerve  that  ex- 
cites the  muscles  of  the  face  in  particular  conditions  of 
respiration  and  in  the  expression  of  passion,  &c  ,  hence 
he  has  named  it  the  respiratory  nerve  of  the  face :  others 
consider  the  portio  dura  as  the  exclusive  motor  nerve  of 
the  face. 

The  AUDITORY  NERVE  or  PORTIO  MOLLIS  of  the 
seventh  pair ;  this  nerve  separates  from  the  portio  dura 
at  the  bottom  of  the  meatus  auditorius  internus,  and 
then  divides  into  two  branches,  an  anterior  and  pos- 
terior ;  the  anterior  passes  forwards  to  the  cochlea, 
penetrates  through  many  small  openings,  and  is  dis- 
tributed to  the  membrane  covering  its  spinal  lamina, 
and  to  that  lining  the  canal  on  its  axis  :  the  posterior 
branch  passes  outwards,  forms  a  grey  swelling,  from 
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which  proceed  several  filaments  to  supply  the  membrane 
1  ining  the  vestibule  and  semi-circular  canals. — (See  Ana- 
tomy of  the  Ear.) 

GLOSSO-PHARYNGEAL  NERVE,  or  the  first  branch 
of  the  eighth  pair ;  this  small  nerve  passes  through  the 
foramen  lacerum  posterius  by  a  distinct  canal,  it  then 
passes  downwards  and  forwards  anterior  and  internal  to 
the  jugular  vein  and  carotid  artery,  and  behind  the  stylo- 
pharyngeus  muscle;  it  then  winds  round  this  muscle  to 
its  fore-part  and  descends  obliquely  inwards  between  it 
and  the  stylo-glossus  to  the  posterior  and  lateral  parts  of 
the  tongue;  in  this  course  this  nerve  forms  an  arch  near- 
ly parallel  to  that  which  the  gustatory  arid  lingual  nerves 
describe;  the  glosso-pharyngeal  is  smaller  than  either  of 
these  nerves  ;  it  is  situated  between  them,  but  deeper 
than  either,  and  has  very  little,  if  any,  communication 
with  them.  As  this  nerve  leaves  the  cranium  it  sends 
one  or  two  small  twigs  into  the  temporal  bone,  these 
communicate  with  the  carotid  plexus  in  the  cavernous 
sinus ;  it  is  next  attached  to  the  facial,  pneumo- gastric, 
and  sympathetic  nerves  by  small  filaments,  which  are 
connected  together  by  loose  reddish  cellular  membrane, 
and  entangled  with  several  small  vessels.  This  nerve 
next  gives  off  some  branches  to  the  pharyngeal  plexus, 
some  of  these  descend  along  the  neck,  and  unite  with 
the  sympathetic  and  cardiac  nerves,  others  ascend  to 
the  amygdala,  and  assist  in  forming  the  tonsillitic  plex- 
us ;  as  it  approaches  the  pharynx,  this  nerve  gives  se- 
veral branches  to  the  stylo-pharyngeus  and  hyo-glossus 
muscles,  also  to  the  superior  and  middle  constrictors 
of  the  pharynx  ;  several  filaments  pass  between  these 
to  the  mucous  membrane  of  the  pharynx  and  fauces, 
also  to  the  folds  or  arches  of  the  palate  and  to  the 
epiglottis  ;  the  remaining  branches  of  the  glosso-pha- 
ryngeal nerve  are  distributed  to  the  muscular  sub- 
stance, papillae,  and  mucous  membrane  at  the  root  of 
the  tongue. 

PNEUMO-GASTRIC  NERVE,  or  nervus  vagus;  this 
large  nerve  passes  through  the  foramen  lacerum  in  a 
fibrous  canal  distinct  from  the  last  described  nerve,  and 
anterior  to  the  jugular  vein;  it  then  communicates  with 
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the  spinal  accessory,  glosso-pharyngeal,  lingual,  and 
sympathetic  nerves ;  to  all  these  it  is  closely  connected, 
and  the  nerve  here  has  the  compact  appearance,  and 
sometimes  the  greyish  tint  of  a  ganglion  ;  at  first  it  is 
placed  anterior  to  the  vein  and  to  the  lingual  nerve;  it 
soon,  however,  passesbehind  both  and  opposite  the  atlas, 
the  vein  separates  it  from  the  glosso-pharyngeal  nerve 
which  lies  anterior  to  that  vessel ;  the  vagus  then  descends 
along  the  fore-part  of  the  neck  enclosed  in  the  sheath  of 
the  carotid  artery  and  jugular  vein ;  in  this  sheath  it  is 
placed  between  these  vessels,  rather  behind  and  more 
closely  connected  to  the  vein ;  on  the  right  side  this  nerve 
enters  the  thorax  between  the  subclavian  vein  and  arte- 
ry, crossing  the  latter  at  right  angles ;  on  the  left  side  it 
is  also  anterior  but  nearly  parallel  to  the  subclavian  arte- 
ry, a  little  below  which  it  crosses  obliquely  the  back  part 
of  the  arch  of  the  aorta:  in  the  thorax  these  nerves  de- 
scend at  first  obliquely  backwards  behind  the  roots  of  the 
lungs  and  enter  the  posterior  mediastinum,  they  then 
descend  along  the  oesophagus  through  the  diaphragm  and 
terminate  on  the  stomach.  Each  pneumo-gastric  nerve 
gives  off  the  following  branches ;  they  may  be  divided 
into  cervical,  thoracic,  and  abdominal ;  the  cervical 
branches  are,  the  pbaryngeal,  superior  laryngeal,  cardiac 
and  recurrent  or  inferior  laryngeal.  First,  the pharyn- 
geal  nerve  arises  from  the  vagus  near  the  base  of  the  cra- 
nium, and  soon  receives  atwig  from  the  spinal  accessory ; 
it  descends  obliquely  inwards  behind  the  carotid  artery 
to  the  side  of  the  pharynx,  divides  into  several  branches, 
which  communicate  with  those  from  the  glosso-pharyn- 
geal, laryngeal,  and  sympathetic;  all  these  branches  form 
\\\epliaryngeal  plexus;  this  plexus  extends  along  the 
side  of  the  middle  and  upper  constrictor,  and  sends  nu- 
merous filaments  to  each  of  these  muscles,  and  to  the 
mucous  membrane  of  the  pharynx  and  fauces.  Second, 
the  superior  laryngeal  nerve  arises  a  little  below  the 
last ;  it  runs  in  an  arched  manner  downwards  and  for- 
wards behind  the  internal  carotid  artery,  and  below  the 
superior  cervical  ganglion,  with  which  it  communicates, 
as  also  with  the  lingual  nerve  ;  it  sends  several  fila- 
ments to  the  pharyngeal  plexus  and  then  divides  into 
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two  branches,  external  and  internal ;  the  external  is 
distributed  to  the  sterno  and  hyo-thyroid,  and  to  the 
other  superficial  muscles,  also  to  the  thyroid  gland  and 
to  the  cartilages  of  the  larynx ;  the  internal  perforates 
the  thyro-hyoid  membrane  and  divides  into  numerous 
branches,  many  of  these  go  to  the  anterior  surface  of 
the  epiglottis,  to  the  glands  and  mucous  membrane 
connected  with  it,  also  to  the  arytenoid  glands  and 
muscles ;  one  long  filament  descends  obliquely  forwards 
along  the  side  of  the  larynx  beneath  the  thyroid  carti  • 
lage  and  supplies  the  crico-thyroid  muscle.  As  the 
vagus  descends,  it  frequently  gives  off  fine  filaments  to 
the  carotid  artery,  and  to  unite  with  the  sympathetic 
and  with  the  cervical  nerves  ;  a  little  above  the  arteria 
innominata  the  right  vagus  gives  off  its  cardiac 
branches,  these  join  the  cardiac  nerves  from  the  sym- 
pathetic ;  the  nerve  of  the  left  side  does  not  send  off 
so  many  or  such  large  branches  as  that  on  the  right 
side ;  on  the  left  side  they  accompany  the  carotid  ai  - 
tery  to  the  arch  of  the  aorta,  expand  over  it,  and  then 
join  the  cardiac  plexus.  Inferior  laryngeal  nerve  or 
recurrent ;  that  on  the  right  side  curves  round  the  sub- 
clavian  artery,  ascends  obliquely  inwards  behind  the 
carotid  along  the  side  of  the  trachea  to  the  larynx ;  at 
its  origin  it  gives  off  some  cardiac  filaments,  afterwards 
some  branches  to  the  fore-part  of  the  trachea  and  the 
thyroid  gland ;  it  then  supplies  the  lower  part  of  the 
pharynx  and  ends  in  the  posterior  and  lateral  crico- 
arytenoid  and  in  the  thy ro -arytenoid  muscles,  also  in 
the  mucous  membrane  of  the  larynx,  on  which  it  com- 
municates with  the  superior  laryngeal  nerve.  The  re- 
current nerve  on  the  left  side  is  much  longer,  it  curves 
round  the  arch  of  the  aorta  behind  the  ligamentous  re- 
mains of  the  ductus  arteriosus  ;  it  gives  off  several  car- 
diac and  pulmonary  branches,  and  then  ascends  along  the 
oesophagus  and  terminates  in  a  similar  manner  to  that  on 
the  right  side.  The  pneumo-gastric  nerves  in  their  course 
through  the  thorax  sends  off  the  pulmonary  and  cesopha- 
geal  nerves.  The  pulmonary  branches  arise  from  each 
vagus  a  little  above  the  roots  of  each  lung;  a  few  of  these 
branches  pass  to  the  fore-part  of  the  bronchial  tubes 
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and  form  there  a  small  plexus  termed  the  anterior  pul- 
monary plexus ;  this  plexus  communicates  with  the 
phrenic  nerve  and  sends  its  fine  filaments  along  the  pul- 
monary vessels  to  the  lungs  and  pericardium ;  the  greater 
number  of  these  pulmonic  branches  pass  behind  the 
bronchial  tubes  to  the  posterior  pulmonic  plexus  ;  near 
the  root  of  the  lung  each  vagus  increases  in  size,  its 
fibres  divide,  subdivide,  and  unite  in  an  areolar  or 
plexiform  manner,  forming  the  posterior  pulmonic 
plexus  ;  this  plexus  is  very  large,  lymphatic  glands  and 
vessels  are  entangled  in  it,  and  several  branches  from 
the  sympathetic  join  it ;  its  numerous  filaments  ac- 
company the  bronchial  tubes  closely  through  the  sub- 
stance of  the  lungs.  Below  the  root  of  each  lung  the 
fibres  of  each  vagus  again  approximate,  and  these  nerves 
now  become  attached  to  the  oesophagus,  along  which 
they  descend  to  the  stomach,  the  left  on  its  anterior, 
the  right  on  its  posterior  surface ;  they  frequently 
communicate  with  each  other  so  as  to  encircle  the  oeso- 
phagus with  a  sort  of  plexus,  which  is  named  the  &>so- 
phageal  plexus,  or  plexus  gulce.  On  the  stomach  the 
right  vagus,  which  is  the  largest,  passes  behind  the  car- 
diac orifice,  to  which  it  sends  several  small  branches 
which  unite  with  some  from  the  left  or  anterior  nerve ; 
these  form  the  cardiac  plexus  which  encircles  this  part 
of  the  stomach  ;  it  then  sends  many  long  filaments  to 
the  muscular  and  mucous  coats  of  the  stomach,  these 
communicate  with  the  solar  plexus,  also  with  the  splenic 
and  hepatic.  The  left  or  anterior  vagus  spreads  its 
branches  along  the  anterior  surface  of  the  stomach  and 
the  lesser  curvature  ;  several  of  these  pass  along  the 
lesser  omentum  to  the  liver. 

The  NERVUS  ACCESSORIUS,  or  the  third  branch  of 
the  eighth  pair ;  this  nerve,  in  passing  through  the  fora- 
men lacerum,  is  closely  connected  to  the  vagus  ;  be- 
low the  base  of  the  cranium  it  communicates  with  the 
eighth,  ninth,  and  sympathetic  nerves,  passes  behind  the 
internal  jugular  vein,  perforates  the  upper  third  of  the 
sterno-mastoid  muscle,  to  which  it  sends  some  filaments, 
it  then  communicates  freely  with  the  cervical  plexus,  is 
increased  in  size,  and  terminates  in  the  trapezius  mus- 
cle and  the  integuments. 
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The  LINGUAL  NERVE,  or  the  ninth  pair,  on  es- 
caping from  the  condyloid  foramen  communicates  with 
the  eighth  pair,  the  sympathetic,  and  the  nervous  arch 
or  loop  of  the  atlas  ;  it  is  at  first  posterior  to  the  vessels 
and  nerves  in  this  situation,  it  then  descends  along  their 
outer  side,  soon  turns  forwards,  and  becomes  super- 
ficial to  them ;  it  then  takes  the  arched  course  of  the 
digastric  muscle  across  the  neck,  parallel  but  superficial 
to  the  lingual  artery,  and  arriving  at  the  side  of  the 
base  of  the  tongue  above  the  os  hyoides,  it  passes 
above  the  mylo-hyoid  muscle  and  lies  on  the  middle 
constrictor  and  on  the  hyo-glossus,  at  the  anterior 
edge  of  which  it  divides  into  several  filaments  ;  some  of 
these  plunge  into  the  lingualis  or  genio-glossus  mus- 
cles, others  continue  on  to  the  point  of  the  tongue, 
communicating  with  each  other  and  supplying  the 
muscular  substance  of  this  organ.  As  the  lingual  nerve 
is  bending  across  the  neck  below  the  digastric  tendon 
it  sends  off  a  considerable  branch,  the  descendens  colii, 
or  noni ;  this  nerve  frequently  receives  a  filament  from 
the  pneumo-gastric ;  it  descends  along  the  fore-part  of 
the  sheath  of  the  carotid  artery ;  about  the  middle  of 
the  neck  it  is  joined  by  the  internal  descending  branches 
of  the  cervical  plexus,  with  which  it  forms  a  small  tri- 
angular plexus,  the  branches  of  which  pass  to  the  omo 
and  sterno-hyoid  and  thyroid  muscles ;  on  the  latter 
some  filaments  descend  into  the  chest.  Near  the  os  hy- 
oides the  lingual  nerve  sends  some  filaments  to  the  con- 
strictors of  the  pharynx  and  stylo  pharyngeus,  also  one 
to  the  thyro-hyoid  muscle ;  on  the  surface  of  the  hyo- 
glossus  it  gives  off  several  branches  to  the  surrounding 
muscles,  some  also  communicate  with  the  gustatory 
branch  of  the  fifth  pair  ;  the  lingual  nerve  then  termi- 
nates chiefly  in  the  genio-hyo-glossus  muscle. 


SECTION  II. 

DISSECTION      OF     THE      SPINAL      NERVES. 

THERE  are  eight  cervical  nerves,  the  first  passes  out 
above  the  atlas,  and  is  named  the  sub-occipital,  the 
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eighth  passes  out  above  the  first  dorsal  vertebra.  All 
these  nerves  immediately  outside  the  inter-vertebral 
foramina,  divide  into  a  posterior  and  an  anterior  branch; 
the  posterior  of  each  is  smaller  than  the  anterior,  with 
the  exception  of  the  second  cervical  nerve,  whose  pos- 
terior branch  is  very  considerable,  as  it  not  only  sup- 
plies the  adjacent  muscles,  but  also  accompanies  the 
occipital  artery  and  its  ramifications  in  the  scalp  ;  the 
posterior  branches  of  the  other  cervical  nerves  are 
small,  they  all  communicate  with  each  other,  and  are 
distributed  to  the  integuments  and  muscles  on  the  back 
part  of  the  neck.  The  anterior  branch  of  the  first  or 
the  sub-occipital  passes  forwards  above  the  transverse 
process  of  the  atlas,  and  supplies  the  adjoining  small 
recti  muscles,  then  descends  before  the  atlas,  and  unites 
with  the  anterior  division  of  the  second  cervical,  so  as 
to  encircle  that  bone  with  a  nervous  loop ;  in  this 
course  the  sub-occipital  is  united  by  branches  to  the 
eighth  and  ninth,  and  to  the  superior  ganglion  of  the 
sympathetic  nerve  ;  with  the  latter  nerve  the  anterior 
branches  of  all  the  spinal  nerves  regularly  communicate. 
The  anterior  branch  of  the  second  having  received 
that  from  the  first,  descend  and  joins  the  anterior  di- 
vision of  the  third,  this  in  like  manner  is  connected  to 
the  fourth  ;  these  anastomoses  between  the  anterior 
branches  of  the  four  superior  cervical  nerves  constitute 
the  cervical  plexus  •  the  anterior  branches  of  the  foul- 
inferior  cervical  are  much  larger  than  those  of  the  su- 
perior ;  they  are  united  in  like  manner  to  each  other, 
and  to  the  anterior  branch  of  the  first  dorsal,  and  con- 
stitute the  brachial  plexus  •  these  two  plexuses  and  their 
branches  the  student  may  next  dissect. 

The  CERVICAL  PLEXUS  is  formed  by  the  anterior 
branches  of  the  four  superior  cervical  nerves,  which 
join  each  other  in  arches,  from  the  convexities  of  which 
branches  arise  that  again  join  in  a  similar  manner,  a 
quantity  of  cellular  membrane  is  entangled  in  the  are- 
olae  between  these ;  this  plexus  is  situated  on  the  side 
of  the  neck,  on  a  level  with  the  second,  third,- and  fourth 
vertebrae,  between  the  sterno  mastoid  andtrapezius  mus- 
cles ;  it  sends  off  several  branches  which  may  be  classed 
into  ascending  and  descending ;  the  former  consist  of  su- 
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perficial  and  deep,  the  latter  of  internal  and  external ; 
the  ascending  superficial  branches  are  two  or  three  in 
number,  they  ascend  obliquely  forwards  over  the  sierno- 
mastoid  muscle,  supply  the  platysma  and  integuments 
over  the  parotid  gland,  also  on  the  ear  and  on  the  side 
and  back  part  of  the  head,  and  communicate  freely 
with  the  portio  dura  of  the  seventh  pair  of  nerves ;  one 
of  these  is  much  larger  than  the  others,  is  named  super - 
ficialis  or  ascendens  colli,  it  may  be  traced  chiefly  from 
the  third  cervical,  and  is  lost  near  the  ear  and  in  the 
parotid  gland ;  this  nerve  accompanies  the  external 
jugular  vein.  The  deep  ascending  branches  of  the 
plexus  are  small  nerves  which  supply  the  sterno-mas- 
toid,  digastric,  splenius  and  adjacent  muscles,  and  com- 
municate with  the  neighbouring  nerves.  The  descend- 
ing branches  are  internal  and  external,  the  internal  are 
two,  a  superficial  and  a  deep ;  the  superficial  internal 
descending  branch  joins  the  descendensnoni,  and  assists 
it  in  supplying  the  superficial  muscles  on  the  fore-part 
of  the  neck.  The  deep  internal  descending  branch  is 
the  phrenic  nerve  :  this  arises  from  the  lower  part  of 
the  plexus,  chiefly  from  the  fourth  cervical,  it  has  also  in 
general  a  filament  or  two  from  the  brachial  plexus  ;  the 
phrenic  nerve,  or  as  it  is  also  named,  the  internal  res- 
piratory nerve,  descends  obliquely  inwards,  on  the  an- 
terior scalenus  muscle,  at  the  lower  part  of  the  neck  it 
communicates  with  the  lower  cervical  ganglion,  and 
often  with  the  vagus  or  its  recurrent,  it  then  enters  the 
thorax  between  the  subclavian  vein  and  artery,  and  de- 
scends to  the  diaphragm  on  the  side  of  the  pericardium, 
between  it  and  the  pleura ;  the  right  phrenic  is  nearly 
perpendicular,  the  left  takes  an  oblique  course  round 
the  apex  of  the  heart,  it  is  therefore  longer,  and  lies 
more  posterior  than  the  right.  On  the  diaphragm  these 
nerves  divide  into  several  branches,  some  of  which  ra- 
mify on  the  superior  surface  of  that  muscle,  others  on 
its  inferior  accompanying  the  phrenic  vessels.  These 
branches  on  the  right  side  send  some  filaments  to  the 
inferior  vena  cava  and  to  the  liver,  and  unite  with  the 
nerves  of  this  organ  and  with  those  of  the  stomach ; 
on  the  left  side  the  phrenic  nerve  sends  some  filaments 
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to  the  oesophagus  and  stomach,  these  communicate 
with  the  vagus  and  solar  plexus.  The  phrenic  nerve 
can  be  traced  into  the  spinal  canal,  and  be  seen  to 
arise  distinctly  from  the  side  of  the  spinal  marrow. 
The  external  descending  branches  of  the  cervical  plexus 
are  numerous,  some  are  superficial,  others  deep,  the 
superficial  descend  to  the  clavicle  and  acromion  pro- 
cess, supply  the  superficial  muscles  in  their  course, 
and  terminate  in  the  pectoral  and  deltoid  muscles  and 
in  the  integuments  ;  the  deep  branches  descend  behind 
the  clavicle,  supply  the  deep  muscles  on  the  side  of 
the  neck  and  those  connected  to  the  scapula ;  one  of 
these  branches  is  remarkable  for  its  length,  it  is  of  the 
same  size  as  the  phrenic,  and  is  named  the  external 
respiratory  nerve  of  the  trunk ;  thisnerveproceeds  from 
the  back  part  of  the  plexus,  chiefly  from  the  fourth  cer- 
vical, it  has  also  filaments  connecting  it  to  the  third  and 
second,  and  to  the  phrenic,  it  descends  behind  the  sca- 
leni  muscles  and  beneath  the  trapeziusandlevatoranguli 
scapulae,  and  is  almost  exclusively  distributed  to  the  ser- 
ratus  magnus  muscle. 

The  BRACK i AL  PLEXUS  is  formed  by  the  junction 
of  the  anterior  branches  of  the  fifth,  sixth,  seventh,  and 
eighth  cervical,  and  of  the  first  dorsal ;  this  plexus  is 
broad  and  flat,  the  nerves  forming  it  are  very  large,  par- 
ticularly the  inferior ;  it  is  situated  at  the  inferior  and 
lateral  part  of  the  neck,  between  the  scaleni  muscles  and 
above  the  subclavian  artery,  it  then  descends  obliquely 
outwards  beneath  the  clavicle  and  subclavian  muscle 
and  over  the  first  rib,  into  the  axilla,  where  it  rests  on 
the  serratus  magnus  behind  the  axillary  artery  and 
vein.  The  fifth  and  sixth  cervical  unite  first,  the  seventh 
cervical  runs  alone  for  some  distance,  the  eigth  cervi- 
cal and  first  dorsal  unite  immediately,  so  that,  at  first 
this  plexus  consists  of  three  roots,  these  however  soon 
unite,  and  in  the  axilla  again  separate  and  subdivide  into 
several  branches  :  the  branches  of  this  plexus  are  the 
thoracic,  supra  and  sub-scapular,  the  internal  and  exter- 
nal cutaneous,  the  median,  ulnar,  musculo-spira],  and 
circumflex.  The  thoracic  branches  arise  principally 
from  the  upper  part  of  the  plexus,  are  four  or  five  in 
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number  and  divide  into  anterior  and  posterior;  the 
former  descend  behind  the  clavicle  in  front  of  the  axil- 
lary artery,  subdivide  into  branches  which  accompany 
the  thoracic  arteries,  supply  the  pectoral  muscles,  and 
communicate  with  cutaneous  branches  from  the  intercos- 
tal nerves  ;  the  posterior  thoracic  nerves  descend  behind 
the  vessels  to  the  serratus  magnus,  posterior  scalenus 
and  rhomboid  muscles.  The  supra-scapular  nerve 
arises  from  the  upper  division  of  the  plexus,  descends 
obliquely  backwards,  parallel  to  the  omo-hyoid  mus- 
cle, to  the  superior  costa  of  the  scapula,  passes  beneath 
the  posterior  ligament  which  converts  the  notch  in  this 
part  of  the  bone  into  a  foramen,  it  then  gives  off  a  con- 
siderable branch  to  the  supra-spinatus  muscle  and  pro- 
ceeds beneath  the  acromion  process  and  behind  the  neck 
of  the  scapula  to  the  infra-spinous  fossa,  where  it  is 
distributed  to  the  infra-spinatus  and  teres  muscles.  The 
sub-scapular  nerves  are  three  or  four  in  number,  they 
arise  from  different  parts,  but  chiefly  from  the  upper 
division  of  the  plexus,  they  descend  behind  the  vessels 
and  ramify  in  the  sub-scapular,  latissimus  dorsi,  and 
teres  major  muscles.  Internal  cutaneous  nerve,  is  a 
long  but  delicate  nerve,  it  arises  out  of  the  lower  divi- 
sion of  the  plexus,  descends  nearly  perpendicularly 
along  the  inner  side  of  the  arm,  at  first  covered  by  the 
brachial  aponeurosis,  near  the  elbow  it  becomes  cuta- 
neous, and  runs  parallel  to  the  basilic  vein,  and  divides 
into  two  branches,  an  external  and  internal ;  the  exter- 
nal passes  along  the  border  of  the  biceps  over  the  bend 
of  the  elbow  to  the  fore-arm,  where  it  divides  into  seve- 
ral filaments,  some  of  which  descend  in  the  integuments 
as  low  as  the  wrist,  and  communicate  with  the  other 
cutaneous  nerves;  this  branch -generally  crosses  the 
median  basilic  vein,  in  some  it  lies  superficial  to  it,  in 
others  behind  it ;  the  internal  branch  descends  towards 
the  internal  condyle,  and  divides  into  several  filaments, 
some  of  which  descend  along  the  inner,  and  others 
along  the  posterior  part  of  the  fore-arm  ;  they  all  ter- 
minate in  the  integuments.  External  cutaneous  nerve, 
or  musculo-cutaneousQi  perforans  casserii,  is  larger 
than  the  last,  and  arises  from  the  upper  division  of 
the  plexus,  it  descends  obliquely  outwards,  through 
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the  fibres  of  the  coraco-brachialis,  and  between  the 
brachiseus  anticusand  the  biceps,  it  then  descends  along 
the  outer  border  of  the  latter  to  the  bend  of  the  elbow, 
pierces  the  aponeurosis,  becomes  cutaneous,  and  de- 
scends along  the  radial  side  of  the  fore-arm  to  the  wrist ; 
in  the  arm  this  nerve  gives  muscular  branches  to  the 
coraco-brachialis,  biceps,  and  brachiseus  anticus,  in  the 
latter  muscle  it  frequently  communicates  with  the  me- 
dian nerve.  At  the  elbow  this  nerve  is  situated  be- 
tween the  biceps  and  supinator  longus,  and  behind  the 
cephalic  vein,  along  the  fore-arm  it  accompanies  this 
vein,  and  is  often  superficial  to  it ;  near  the  wrist  this 
nerve  divides  into  an  anterior  and  posterior  branch,  the 
former  passes  to  the  ball  of  the  thumb  and  palm  of  the 
hand,  the  latter  to  its  dorsum.  Median  or  brachial 
nerve  is  the  largest  branch  of  the  plexus,  it  generally 
arises  by  two  roots,  a  small  external  one,  which  is  in 
common  with  the  external  cutaneous  from  the  upper 
part  of  the  plexus,  and  a  large  internal  one  from  the 
lower  division  of  the  plexus  ;  the  brachial  artery  in  ge- 
neral separates  these  two  roots,  which  soon  unite  into  one 
thick  cord  ;  it  descends  obliquely  outwards  along  the 
inner  edge  of  the  biceps,  as  far  as  the  bend  of  the 
elbow,  and  in  this  part  of  its  course  it  is  covered  only 
by  the  skin  and  fascia,  situated  rather  to  the  outer  side 
of  the  artery  above,  crossing  over  it  about  the  middle 
of  the  arm,  and  to  its  ulnar  side  below  ;  at  the  bend  of 
the  elbow  it  passes  deep  between  the  supinator  longus 
and  pronator  teres,  and  on  the  brachiaeus  anticus,  per- 
forates the  pronator  and  then  descends  along  the  middle 
of  the  fore-arm,  between  the  superficial  and  deep  flexors, 
passes  beneath  the  annular  ligament  of  the  carpus, 
where  its  size  is  increased,  and  terminates  in  the  palm 
of  the  hand  by  dividing  into  five  branches  In  the  arm 
the  median  nerve  gives  but  few  branches,  these  are 
small  and  unimportant ;  in  the  fore-arm  it  sends  several 
considerable  branches  to  the  superficial  and  deep  pro- 
nators  and  flexors,  but  not  to  the  supinators  ;  a  little 
below  the  elbow  it  also  gives  off  the  anterior  inter- 
osseal  nerve,  this  accompanies  the  artery  of  the  same 
name,  along  the  anterior  surface  of  the  interosseous 
membrane,  and  supplies  the  deep  flexors ;  at  the  pro* 
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tiator  quadratus  it  divides  into  two  branches,  one  to 
supply  that  muscle,  the  other  traverses  the  interosseous 
space,  and  is  lost  on  the  dorsum  of  the  carpus  and  me- 
tacarpus ;  a  little  above  the  wrist,  the  median  nerve 
gives  off  a  superficial  branch,  which  passes  over  the 
annular  ligament,  and  is  lost  in  the  integuments  ;  in  the 
palm  of  the  hand,  the  median  nerve  divides  into  five 
digital  branches,  the  two  first  pass  one  along  either 
side  of  the  thumb,  the  third  goes  to  the  radial  side 
of  the  index  finger,  the  fourth  supplies  the  opposed 
sides  of  the  index  and  middle  finger,  and  the  fifth, 
which  is  joined  by  a  small  branch  from  the  ulnar  nerve, 
supplies  the  opposed  sides  of  the  middle  and  ring  fingers; 
these  digital  branches  in  the  palm  of  the  hand  are  su- 
perficial to  the  tendons,  and  form  an  arch  nearly  parallel 
to  that  formed  by  the  ulnar  artery,  the  branches  of  the 
latter  and  the  digital  nerves  then  run  together  to  the 
extremity  of  each  finger ;  in  this  course  they  supply  the 
iumbricaljs,  the  integuments  of  the  hand  and  fingers, 
and  near  the  last  phalanx  of  each  the  nerves  enlarge 
and  become  red  and  soft,  and  divide  in  to  numerous  fine 
branches,  which  are  lost  in  the  papillas  of  the  cutis. 
Ulnar  nerve  arises  from  the  lower  part  of  the  plexus, 
descends  obliquely  backwards  along  the  biceps,  and 
behind  the  elbow  joint,  through  the  groove  between 
the  inner  condyle  and  the  olecranon  process ;  it  then 
passes  forwards,  and  descends  along  the  ulnar  side 
of  the  fore-arm  to  the  carpus,  and  passing  over  the  an- 
nular ligament  close  to  the  pisiform  form,  ends  in  the 
palm  of  the  hand,  in  two  branches,  a  superficial  and  a 
deep.  In  the  arm  this  nerve  is  superficial,  and  gives  off 
a  few  branches  to  the  triceps  and  to  the  skin ;  in  the 
fore-arm  it  lies  on  the  flexor  profundus,  and  between  the 
flexor  sublimis  and  ulnaris  ;  to  these  muscles,  particu- 
larly the  latter,  it  sends  several  filaments  ;  a  little  above 
the  wrist  it  gives  off  the  dorsalis  carpi  ulnaris,  a  large 
branch  which  winds  round  the  ulna  to  the  back  of  the 
hand,  and  divides  into  several  long  branches  which  are 
lost  in  the  integuments  of  that  region  and  of  the  three 
inner  fingers.  Of  the  terminating  branches  of  the 
ulnar  nerve,  the  superficial  is  the  larger,  it  divides  into 
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three  branches,  which  supply  the  muscles  and  both  sides 
of  the  little  finger,  also  the  ulnar  side  of  the  ring- 
finger  ;  the  deep  palmar  branch  passes  beneath  the 
flexor  tendons,  runs  across  the  metacarpus,  and  assists 
in  forming  a  deep  palmar  arch,  the  branches  of  which 
are  lost  in  the  interrossei  muscles.  Musculo-spiral 
nerve,  is  a  very  large  nerve,  it  proceeds  from  the 
middle  and  lower  divisions  of  the  plexus,  descends  ob- 
liquely backwards  and  outwards  between  the  three  por- 
tions of  the  triceps,  round  the  humerus  to  its  external 
side,  it  then  turns  obliquely  forwards  and  downwards 
towards  the  elbow,  between  the  supinator  longus  and 
the  brachiseus  anticus,  and  there  divides  into  two 
branches,  an  anterior  or  radial  branch,  a  posterior  or 
interosseal  branch.  In  its  course  down  the  arm  this 
nerve  sends  several  branches  to  the  triceps,  a  little 
above  the  outer  condyle  it  gives  orf  a  large  cutaneous 
branch,  which  branch  descends  along  the  radial  side  of 
the  fore-arm  to  the  thumb ;  at  the  bend  of  the  elbow 
this  nerve  sends  several  branches  to  the  long  and  short 
supinators,  also  the  extensors  of  the  carpus ;  on  the 
surface  of  the  supinator  brevis  it  expands  and  divides 
into  its  terminating  branches;  the  anterior  or  the 
radial  nerve  descends  along  the  inner  side  of  the  supi- 
nator longus,  which  it  supplies,  and  external  to  the  ra- 
dial artery ;  about  the  middle  of  the  fore-arm  or  a  little 
lower,  this  nerve  passes  behind  the  tendon  of  the  supi- 
nator longus,  and  becoming  cutaneous  descends  behind 
the  radius  to  the  back  of  the  hand,  where  it  divides 
into  two  considerable  branches,  one  for  the  integuments 
of  the  thumb,  the  other  expands  on  the  dorsum  of  the 
hand  and  supplies  the  index  and  middle  finger,  and 
communicates  with  the  dorsalis  ulnaris  nerve.  The 
deep  branch  of  the  musculo-spiral  nerve  or  the  pos- 
terior interosseal  nerve,  winds  backwards  round  the 
upper  part  of  the  radius  and  the  supinator  brevis,  it 
then  descends  along  the  back  part  of  the  fore-arm,  with 
the  posterior  interosseal  artery,  and  divides  into  several 
branches  superficial  and  deep,  which  supply  the  two 
layers  of  extensor  muscles.  Circumflex  or  articular 
nerve,  arises  from  the  lower  part  of  the  plexus,  descends 
round  the  lower  edge  of  the  sub-scapular  muscle,  and 


passing  backwards  and  outwards,  leaves  the  axilla  by  a 
large  opening  between  the  humerus  and  the  long  head 
of  the  triceps,  above  the  tendons  of  the  latissimus  dorsi 
and  teres  u.aj or  muscles,  and  below  the  capsular  liga- 
ment of  the  shoulder  joint,  it  then  winds  round  the  neck 
of  the  humerus,  attached  to  the  internal  surface  of  the 
deltoid ;  in  this  course  this  nerve  sends  some  small 
branches  to  the  sub-scapular  and  the  adjacent  muscles, 
it  then  divides  into  two  branches,  a  superior  and  infe- 
rior, both  of  which  encircle  the  neck  of  the  humerus, 
and  send  their  numerous  subdivisions  into  the  deltoid 
muscle. 

The  DORSAL  NERVES  are  twelve  in  number,  the 
first  pair  passes  between  the  two  first  dorsal  vertebrae, 
and  the  last  pair  below  the  last  dorsal  vertebra,  they  also 
all  divide  into  a  posterior  and  an  anterior  or  intercostal 
branch;  the  posterior  branches  are  small,  pass  back  wards 
between  the  transverse  processes,  and  supply  the  mus- 
cles and  integuments  of  the  back  and  loins  ;  of  the  an- 
terior branches  that  of  the  first  dorsal  is  the  largest,  it 
rises  above  the  neck  of  the  first  rib,  and  joins  the  last 
cervical  nerve  in  the  brachial  plexus ;  the  anterior 
branches  of  the  second  and  third  are  smaller,  they  pro- 
ceed backwards  and  outwards  between  the  corresponding 
ribs,  and  covered  internally  by  the  pleura;  at  the  angle 
of  each  rib  they  pass  between  the  intercostal  muscles, 
run  along  the  groove  in  the  lower  edge  of  each  rib, 
supply  the  surrounding  muscles,  and  opposite  the  axil  la 
each  sends  a  filament  across  this  cavity  to  the  integu- 
ments on  the  inner  and  back  part  of  the  arm ;  these 
filaments  are  named  the  nerves  of  JFrisberg,  or  the 
cutaneous  nerves  of  the  arm  ;  these  two  intercostal  or 
spinal  nerves  then  continue  on  in  their  course  below 
the  first  and  second  ribs,  and  ultimately  end  in  small 
cutaneous  and  muscular  branches,  which  are  lost  on  the 
lateral  and  fore-part  of  the  thorax  ;  the  anterior  or  in- 
tercostal branches  of  the  remaining  nine  dorsal  nerves 
all  pass  in  a  similar  manner  between  the  ribs,  and  sup-- 
ply not  only  the  intercostal  but  also  the  adjacent  mus- 
cles ;  the  two  last  are  chiefly  distributed  to  the  ab- 
dominal muscles  and  to  the  diaphragm  ;  the  twelfth 
dorsal  sends  a  branch  close  to  the  vertebrae  to  join  the 


first  lumbar ;  all  these  anterior  branches  of  the  dorsal 
nerves  opposite  the  neck  of  each  rib  are  connected  by 
one  or  two  short  branches  to  the  ganglions  of  the  sym- 
pathetic. 

LUMBAR  NERVES  ;  of  these  there  are  five  pair,  they 
are  larger  than  the  dorsal,  like  them  they  divide  into 
posterior  and  anterior  branches  ;  the  posterior  are  dis- 
tributed to  the  lumbar  muscles ;  the  anterior  branches 
unite  with  each  other  in  the  substance  of  the  psoas,  and 
form  the  lumbar  plexus  ;  this  long  and  somewhat  trian- 
gular plexus  is  situated  along  the  sides  of  the  four  infe- 
rior lumbar  vertebrae ;  it  communicates  above  with  the 
last  dorsal  and  below  with  the  first  sacral,  and  divides 
into  the  following  branches  ;  inguino-cutaneous,  ante- 
rior crural,  obturator  and  lumbo-sacral.  The  inguino- 
cutaneous  are  generally  three  in  number  ;  they  descend 
from  the  two  first  lumbar  nerves,  pass  through  the 
psoas,  and  descend  behind  the  peritonaeum  ;  the  first 
or  the  external  descends  obliquely  outwards  over  the 
quadratus  lumborum  muscle  to  the  middle  of  the  crest 
of  the  ilium,  it  then  sends  several  branches  to  the  ab- 
dominal muscles,  and  divides  into  a  cutaneous  branch 
which  passes  to  the  integuments  on  the  outer  part  of 
the  thigh  and  into  the  external  spermatic  nerve  which 
passes  beneath  the  internal  oblique  muscle,  attaches  it- 
self to  the  spermatic  cord,  and  distributes  its  branches 
to  the  cremaster  muscle  and  to  the  scrotum,  in  the 
male,  or  to  the  round  ligament  and  labium,  in  the  fe- 
male; ihesecond,  or  the  middle  inguino-cutaneous,  de- 
scends internal  to  the  last,  pierces  the  abdominal  mus- 
cles close  to  the  anterior  superior  spine  of  the  ilium, 
and  is  distributed  to  the  skin  on  the  outer  part  of  the 
thigh;  the  thirdoiinternalinguino-cutaneous  descends 
internal  to  the  last,  and  divides  near  Poupart's  liga- 
ment into  two  branches  ;  one  accompanies  the  sperma- 
tic vessels  and  is  lost  on  the  cord,  the  other  follows  the 
crural  vessels  and  is  lost  in  the  integuments  and  glands 
of  the  groin.  The  anterior  crural  nerve  arises  in  the 
lumbar  plexus  from  the  four  superior  nerves  ;  it  per- 
forates the  psoas,  descends  obliquely  outwards  along 
its  external  side,  on  the  iliacus  internus,  covered  by 
the  iliac  fascia,  and  passes  beneath  Poupart's  ligament 
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about  half  an  inch  external  to  the  femoral  artery ;  it  is 
then  covered  by  the  fascia  lata,  becomes  flat  and  broad, 
and  divides  into  two  fasciculi,  a  superficial  and  a  deep  ; 
the  superficial  separates  into  four  or  five  long  branches 
which  pierce  the  fascia  lata  and  descend  along  the  inner 
and  fore-part  of  the  thigh  to  the  knee,  some  of  these  ac- 
company the  saphena  vein.  The  deep  fasciculus  is  larger, 
it  immediately  divides  into  numerous  muscular  branches 
which  supply  the  muscles  on  the  outer  and  fore-part  of 
the  thigh ;  they  are  divided  into  the  external  and  inter- 
nal branches,  the  former  supply  the  vastus  externus, 
rectus,  iliacus  internus,  and  tensor  vaginae  muscles ;  the 
internal  supply  the  sartorius,  vastus  internus,  and  cru- 
rseus  ;  three  or  four  accompany  the  femoral  artery  near 
to  the  knee ;  two  or  three  of  these  pass  into  the  ad  join- 
ing muscles,  and  one,  the  internal saphenus  nerve,  con- 
tinues to  descend  to  the  inner  side  of  the  knee  between 
the  tendons  of  the  gracilis  and  sartorius ;  it  then  be- 
comes attached  to  the  saphena  vein,  and  twines  around 
this  vessel  as  far  as  the  inner  side  of  the  foot ;  in  this 
course  it  gives  numerous  filaments  to  the  integuments  of 
the  leg.  The  obturator  nerve  is  smaller  than  the  preced- 
ing, it  arises  chiefly  from  the  third  lumbar,  it  perforates 
thepsoas,  and  descends  obliquely  inwards  along  the  inner 
side  of'thatmuscleto  the  obturator  foramen,  through  the 
upper  part  of  which  it  escapes  into  the  groin,  where  it  is 
covered  by  the  pectineeus,  and  where  it  divides  into  its 
two  branches ,  an  anterior  and  posterior,  having  previously 
sent  some  twigs  to  the  obturator  internus  ;  the  anterior 
branchislost  intheadductor  brevis,  pectinaeus,  and  vas- 
tus internus,  and  communicates  with  the  anterior  crural ; 
the  posterior  branch  supplies  the  gracilis,  the  adductor 
magnus,  and  longus.  The  lumbo-sacralnerve proceeds 
from  the  fourth  and  fifth  lumbar  nerves  into  the  pelvis, 
andsoon  divides  into  two  branches,  the  superior glutaeal 
and  the  communicating ;  fae  glut  teal  escapes  through 
the  upper  part  of  the  sciatic  notch,  and  is  distributed  to 
the  glutaeus  medius  and  minimus  muscles  along  with  the 
branches  of  the  glutaeal  artery ;  the  communicating 
branch  joins  the  first  of  the  folio  wing  nerves  in  the  sacral 
or  sciatic  plexus. 
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The  SACRAL  NERVES  are  five  pair,  they  divide  with- 
in the  spinal  canal  into  their  anterior  and  posterior 
branches,  the  latter,  very  small,  pass  through  the  poste- 
rior sacral  holes  and  supply  the  muscles  and  integuments ; 
the  anterior  branches  are  very  large,  particularly  the  three 
superior,  the  two  last  are  much  smaller  ;  these  five 
nerves,  with  the  branch  from  the  last  lumbar,  form  the 
sacral  plexus,  large  and  flat,  placed  on  the  sacrum  and 
pyramidal  muscle  behind  the  rectum,  and  the  other  pel- 
vic viscera,  it  sends  off  the  following  branches  both  in- 
ternal and  external ;  the  internal  or  pelvic  are  the  hae- 
morrhoidal  and  vesical,  and  in  the  female  the  uterine  and 
the  vaginal ;  the  external  branches  are  the  inferior  glu- 
tseal,  the  inferior  or  lesser  sciatic,  posterior  cutaneous, 
pudic,  and  great  sciatic  or  posterior  crural.  The  hce- 
morrlioidal,  vesical,  uterine  and  vaginal  branches  are 
all  small  nerves  which  arise  from  the  upper  part  of  the 
plexus,  are  entangled  with  accompanying  vessels,  and 
interlace  with  each  other ;  they  are  distributed  to  the 
different  pelvic  viscera,  as  their  names  imply.  The  les- 
ser sciatic  nerve  escapes  from  the  pelvis  with  the  former 
and  with  the  sciatic  artery,  it  then  passes  downwards  to 
the  space  between  the  tuber  ischii  and  trochanter  major, 
but  nearer  to  the  former,  round  which  it  twines,  and  at 
its  lower  part  divides  into  two  sets  of  branches,  a  super- 
ficial and  a  deep ;  the  former  pass  over  the  hamstring 
muscles  with  the  posterior  cutaneous  nerve,  and  are  lost 
in  these  muscles  ;  and  the  latter  pass  under  the  muscles 
and  are  distributed  to  the  quadratus  femoris,  upper  part 
of  the  adductor  magmis  muscles,  &c.  and  some  go  to  the 
hip  joint.  The  inferior  gluten  al  nerve  leaves  the  pelvis 
below  the  pyriform  muscle,  and  divides  at  once  into  seve- 
ral branches,  which  are  principally  distributed  to  the 
glutaeus  maximus,  some  also  pass  to  the  perinaeum  and 
to  the  inner  side  of  the  thigh.  Theposterior  cutaneous 
nerve  arises  in  common  with  the  preceding  from  the  se- 
cond and  third  sacral  nerves,  escapes  from  the  pelvis 
below  the  pyriform  muscle,  becomes  cutaneous,  and 
descends  along  the  back  part  of  the  thigh  and  leg,  and 
communicates  with  the  cutaneous  nerves  in  the  latter 
region.  The  pudic  nerve  arises  from  the  third  and 
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fourth  sacral,  passes  through  the  great  sciatic  notch  in- 
ternal to  the  preceding  ;  it  then  re-enters  the  pelvis  by 
the  lesser  sciatic  notch,  and  passing  upwards  and  for- 
wards along  the  internal  surface  of  the  tuber  ischii  to- 
wards the  pubis,  it  divides  into  two  branches,  an  inferior 
and  superior ;  the  inferior  ascends  obliquely  forwards 
and  inwards  along  the  ramus  of  the  ischium  to  the  peri- 
naeum,  and  is  distributed  to  the  muscles  and  integuments 
in  that  region,  also  to  the  scrotum  ;  the  superior  branch 
continues  its  course  along  the  ramus  of  the  pubis  near- 
ly to  the  symphysis,  it  then  passes  forwards  along  the 
dorsum  of  the  penis,  increases  in  size  as  it  approaches 
the  glans  penis,  in  the  subcutaneous  cellular  tissue  of 
which  it  terminates  ;  in  the  female  the  inferior  branch 
of  the  pudic  nerve  supplies  the  labium,  the  superior,  the 
clitoris. 

The  great  sciatic  or  posterior  crural  nerve  is  the 
principal  branch  of  the  sacral  plexus,  and  the  largest 
nerve  in  the  body ;  it  proceeds  from  the  four  superior  sa- 
cral nerves,  escapes  from  the  pelvis  below  the  pyriform 
muscle,  sometimes  through  it,  it  then  descends  along 
the  back  of  the  thigh  over  the  gemini,  quadratus,  and 
adductor  magnus  as  far  as  the  ham,  where  it  divides  into 
the  external  and  internal  popliteal  nerves ;  in  this  course 
this  nerve  is  covered  superiorly  by  the  glutseus  maximus 
and  the  hamstrings,  inferiorly  by  the  fascia  lata  and  the 
integuments ;  the  sciatic  nerve  sends  offseveral  cutane- 
ous and  muscular  branches,  the  latter  supply  the  ham- 
strings, the  gracilis,  and  the  adductor  magnus.  The  ex- 
ternalpoplitea! or  thejyeronceal nerve  descends  obliquely 
outwards  along  with  the  biceps  tendon  to  the  external 
condyle  of  the  femur,  it  then  turns  forwards  through  the 
peronaeus  longus,  round  the  neck  of  the  fibula,  and  di- 
vides into  two  branches,  the  musculo-cutaneous  and  an- 
terior tibial ;  the  peroneeal  nerve,  before  it  arrives  at  the 
head  of  the  fibula,  sends  off  two  or  three  long  branches, 
termed  the  external  cutaneous  nerves  of  the  leg  ;  these 
descend  along  the  outer  and  back  part  of  the  leg,  and 
communicate  with  the  external  saphenus  nerve  a  branch 
of  the  posterior  tibial.  The  musculo-cutaneous  nerve 
descends  between  the  peronaeus  longus  and  extensor  digi- 
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torum  longus ;  to  these  and  to  the  short  peronaei  muscles 
it  sends  several  muscular  branches;  about  the  middle  of 
the  leg  it  perforates  the  fascia,  and  a  little  above  the 
outer  maleolus  it  divides  into  the  internal  and  external 
tarsal  nerves  or  dorsal  nerves  of  the  foot ;  the  internal  is 
distributed  to  the  integuments  of  the  first  and  second  toes, 
and  communicates  with  the  internal  saphenus  nerve  and 
with  the  anterior  tibial ;  the  external  supplies  the  inte- 
guments on  the  three  outer  toes,  and  communicates  with 
the  internal  branch  and  with  the  external  saphenus  nerve. 
The  anterior  tibial  nerve  descends  obliquely  forwards 
along  with  the  anterior  tibial  artery,  between  the  tibialis 
anticus  and  the  extensor  digitorum  longus  and  extensor 
pollicis,  which  muscles  it  supplies;  it  also  sends  branches 
through  the  fascia  to  the  integuments ;  it  then  passes  be- 
neath the  annular  ligament  of  the  tarsus,  and  runs  to  the 
interosseous  muscle  between  two  first  metatarsal  bones  ; 
on  the  foot  it  sends  a  large  branch  to  the  extensor  digi- 
torum brevis,  also  several  cutaneous  and  communicating 
filaments,  and  it  terminates  by  supplying  the  first  inter  - 
osseal  muscle  and  the  integuments  of  the  two  internal 
toes ;  in  the  first  interosseal  space  a  small  branch  commu- 
nicates with  the  plantar  nerves.  The  internal  popliteal 
or  posterior  tibial  nerve  is  larger  than  the  preceding;  it 
descends  nearly  vertically  between  the  heads  of  the  gas- 
trocnemius  and  solaeus  muscles,  and  behind  the  articula- 
tion of  the  knee  and  the  poplitaeus  muscle ;  it  thendescends 
obliquely  inwards  beneath  the  solseus  and  on  the  tibialis 
posticus  and  flexor  digitorum  longus,  to  the  arch  beneath 
the  heel  and  the  internal  ankle  ;  it  here  divides  into  the 
internal  and  external  plantar  nerves.  In  the  ham  a 
quantity  of  fat  separates  this  nerve  from  the  popliteal 
vessels ;  below  the  knee  it  becomes  more  closely  con- 
nected to  them,  lying  superficial  and  a  little  to  their  in- 
ner or  tibial  side;  at  the  lower  edge  of  the  poplitoeus  it 
passes  to  the  outer  or  fibular  side  of  the  posterior  tibial 
artery,  and  descends  in  that  relation  to  this  vessel  as  far 
as  the  internal  malleolar  region.  The  posterior  tibial 
nerve  above  the  knee  gives  off  a  small  nerve,  the  poste- 
rior or  external  saphenus ;  this  descends  along  the 
back  of  the  leg,  at  first  covered  by  the  fascia,  afterwards 
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it  is  subcutaneous ;  it  communicates  superiorly  with  fila- 
ments from  the  cutaneous  branch  of  the  sciatic  plexus 
and  with  the  external  cutaneous  branches  of  theperonseal 
nerve ;  about  the  middle  of  the  leg  it  is  increased  in  size, 
and  accompanies  the  external  saphena  vein  to  the  exter- 
nalmalleolus,  behind  which  itpasses;  it  then  curves  for- 
wards along  the  outer  edge  of  the  foot,  communicating 
with  the  external  dorsal  nerves  of  the  foot  and  supplying 
the  integuments  and  muscles  on  the  outer  side  of  this 
region.  In  the  ham,  the  posterior  tibial  nerve  gives  off 
several  very  large  muscular  branches  to  the  gastrocne- 
mius,  solaeus,  and  plantaris ;  and  in  its  course  down  the 
leg  several  smaller  branches  to  the  deep-seated  muscles ; 
it  also  sends  numerous  filaments  around  the  artery  ;  some 
very  small  twigs  pass  through  the  interosseous  space 
along  with  the  anterior  tibial  artery,  and  join  the  anterior 
tibial  nerve.  The  internal  plantar  nerve  is  larger  than 
the  external ;  itpasses  forwards  along  the  inner  side  of  the 
tarsus  above  the  abductor  pollicis,  sends  many  branches 
to  the  plantar  muscles  and  to  the  integuments,  and  ar- 
riving near  the  base  of  the  great  toe,  divides  into  four 
digital  branches ;  the  first  runs  along  the  tibial  side  of  the 
first  toes;  the  second  subdivides  and  supplies  the  opposed 
sides  of  the  first  and  second  toes ;  the  third,  in  like  man- 
ner, the  second  and  third  toes ;  and  the  fourth  the  op- 
posed sides  of  the  third  and  fourth  toes :  these  digital 
nerves  also  supply  the  lumbricales,  and  communicate  with 
the  dorsal  nerves  of  the  foot.  The  external  plantar 
nerve  passes  forwards  and  outwards  above  the  flexor 
brevis  to  the  fifth  metatarsal  bone,  and  divides  into  two 
branches ;  one,  the  superficial,  supplies  the  little  toe  and 
the  outer  side  of  the  fourth ;  the  deep  branch  passes  ob- 
liquely inwards  across  the  metatarsus,  and  supplies  the 
interossei  and  the  other  deep  plantar  muscles. 
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SECTION  III. 

DISSECTION     OF     THE     GANGLIONS. 

IN  addition  to  the  small  ganglions  already  noticed 
in  the  description  of  the  cerebral  nerves,  viz.  the  lenti- 
cular or  ophthalmic,  the  spheno-palatine,  or  Meckel's, 
and  the  suh-maxillary,  also  the  several  ganglions  on 
the  spinal  nerves,  we  find  one  continued  chain  of  these 
bodies  placed  anterior  to  the  vertebral  column  on  either 
side  of  the  median  line  ;  these  ganglions,  on  each  side, 
are  all  connected  to  each  other,  and  resemble  a  knotted 
cord ;  this  cord  receives  the  name  of  the  sympathetic 
nerve. 

The  SYMPATHETIC  NERVES,  therefore,  are  two  in 
number ;  they  descend  from  the  base  of  the  cranium  per- 
pendicularly along  the  neck,  placed  on  the  rectus  capitis 
and  longus  colli  muscles,  and  behind  the  great  vessels 
and  nerves  ;  at  the  upper  part  of  the  chest  each  of  these 
nerves  is  divided  by  the  subclavian  artery  into  several 
branches,  which  encircle  that  vessel  and  unite  below  it  in 
the  thorax  ;  through  this  cavity  they  descend  at  first  ob- 
liquely backwards  and  out  wards  along  the  heads  of  the  ribs 
and  covered  by  the  pleura ;  they  then  incline  a  little  for- 
wards, and  pass  behind  the  trueligamentum  arcuatum  into 
the  abdomen ;  through  this  region  they  descend  obliquely 
outwards  on  the  fore-part  of  the  lumbar  vertebrae  andbe- 
tween  the  psoas  and  the  cms  of  the  diaphragm ;  they 
then  sink  into  the  pelvis,  keeping  close  to  the  sacrum, 
and  descend  along  the  anterior  surface  of  this  bone  ob- 
liquely inwards  ;  near  its  inferior  extremity,  or  on  the 
first  part  of  the  coccyx,  these  nerves  unite  and  terminate 
in  a  small  ganglion  named  ganglion  impar.  The  supe- 
rior extremity  of  each  sympathetic  nerve  is  connected  by 
several  filaments  to  several  of  the  cerebral  nerves ;  some 
of  these  connexions  have  been  improperly  termed  the 
origin  of  the  sympathetic  ;  in  their  course  along  the  spi- 
nal column  each  nerve  regularly  communicates  witli 
every  pair  of  the  spinal  nerves,  with  each  of  the  cervical 
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nerves  by  one  filament,  and  with  each  of  the  dorsal,  lum- 
bar, and  sacral  nerves  by  two  ;  the  sympathetic  nerves 
may  either  be  considered  as  independent  parts  of  the 
nervous  system  communicating  by  numerous  branches 
with  every  portion  of  that  system,  or  they  may  each  be 
regarded  as  a  nervous  cord  formed  by  the  union  of  branches 
from  all  the  spinal  and  from  several  of  the  cerebral  nerves ; 
the  latter  is  probably  the  more  correct  view.  The  sym- 
pathetic nerves  sends  off  numerous  branches,  which  are 
chiefly  destined  to  supply  the  heart  and  the  coats  of  the 
great  vessels ,  and  all  the  pelvic  and  abdominal  viscera  ex- 
cept the  stomach;  these  branches  arise  from  theganglions 
on  these  nerves ;  of  these  there  are  generally  three  in  the 
neck  ;  in  the  back  and  loins  they  correspond  with  the 
number  of  vertebrae  in  those  regions,  and  in  the  pelvis 
there  are  three  on  each  side  and  the  coccygeal  or  impar 
ganglion  below;  these  ganglions  and  their  branches  must 
be  next  examined. 

The  Cervical  Ganglions  are  three,  the  superior, 
middle,  and  inferior;  the  superior  cervical  (/any  lion  is 
of  an  oval  figure  and  reddish  colour,  extending  from  the 
first  to  the  third  cervical  vertebra,  placed  on  the  rectus 
capitis  anticus,  behind  the  carotid  artery  and  jugular 
vein ,  and  internal  to  the  eighth  and  ninth  cerebral  nerves ; 
this  ganglion  sends  off  several  branches,  viz.  superior, 
inferior,  internal,  external,  and  anterior  ;  the  superior 
branches  are  two  in  number  ;  they  ascend  in  the  carotid 
canal  to  the  cavernous  sinus,  and  communicate  with  the 
sixth,  and  with  the  yidian  branch  of  the  fifth  ;  in  this 
situation  a  plexus,  and  sometimes  a  ganglion,  may  be 
observed  on  the  external  surface  of  the  artery  ;  fine  soft 
reddish  filaments  pass  from  this  to  the  several  nerves 
which  are  about  to  enter  the  orbit  through  the  foramen 
lacerum,  also  to  the  gasserian  ganglion  of  the  fifth,  and 
several  continue  attached  to  the  carotid  artery,  and  are 
lost  in  its  cerebral  branches.  The  inferior  or  descend- 
ing branches  of  the  superior  ganglion  are  small  fila- 
ments to  join  the  laryngeal  nerves  and  the  vagus,  the 
superior  cardiac  nerve,  (to  be  described  presently,)  and 
the  continued  cord  of  the  sympathetic  itself.  The  in- 
ternal branches  unite  with  the  pharyngeal  plexus;  the 
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external  join  the  superior  cervical  nerves,  and  the  ante- 
rior unite  with  branches  of  the  vagus  and  the  facial,  and 
form  a  plexus  around  the  carotid  artery ;  from  this  seve- 
ral branches  extend  along  the  external  carotid,  and  form 
plexuses  around  each  of  its  principal  branches,  which  are 
named  accordingly.  The  middle  cervical  ganglion  is 
sometimes  wanting ;  it  is  smaller  than  the  superior,  of  a 
triangular,  often  of  an  irregular  form ;  is  situated  be- 
hind the  carotid  near  the  curve  of  the  inferior  thyroid 
artery,  opposite  the  fifth  vertebra,  and  upon  the  longus 
colli  muscle ;  it  sends  offbranches  in  different  directions 
which  communicate  with  the  cervical  nerves  and  with  the 
vagus  :  it  also  sends  some  filaments  to  join  the  cardiac 
nerves.  The  inferior  cer  meal  ganglion  is  of  an  irregu- 
lar figure ;  it  frequently  appears  to  consist  of  several 
small  ganglions  connected  to  each  other  by  reddish  fila- 
ments ;  it  is  situated  between  the  transverse  process  of 
the  last  cervical  vertebra  and  the  neck  of  the  first  rib, 
behind  and  on  either  side  of  the  vertebral  artery,  and  be- 
tween the  scalenus  and  longus  colli  muscles ;  filaments 
from  it  communicate  with  the  phrenic  nerve  and  with  the 
brachial  plexus  ;  several  also  encircle  the  subclavian  ar- 
tery and  extend  along  that  trunk  and  its  several  branches, 
particularly  along  the  vertebral  artery ;  from  it  also  the 
inferior  cardiac  nerves  proceed.  The  student  may  next 
examine  the  cardiac  nerves ;  there  are  three  on  each 
side,  they  are  named  superior,  middle,  and  inferior  ;  the 
superior  cardiac  nerve,  though  very  small,  takes  a  long 
course  ;  it  arises  by  two  or  three  filaments  from  the  su- 
perior cervical  ganglion,  descends  along  the  side  of  the 
trachea  behind  the  carotid  artery  to  the  chest ;  in  this 
course  it  communicates  with  the  laryngeal  nerves,  with 
the  vagus,  and  with  the  inferior  and  middle  ganglions  of 
the  sympathetic ;  there  is  sometimes  a  small  ganglion 
upon  it  near  the  inferior  thyroid  artery  ;  at  the  lower  part 
of  the  neck  it  passes  behind  the  subclavian  vein  and  over 
the  arteria  innominata ;  it  here  divides  into  several  fila- 
ments ;  some  pass  along  the  coats  of  that  vessels  to  the 
aorta,  others  join  the  recurrent  nerve  and  the  middle 
and  inferior  cardiac  nerves  ;  the  superior  cardiac  nerve 
on  the  left  side  has  a  similar  origin  and  course  in  the 
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neck,  but  it  enters  the  chest  in  a  deeper  situation  than 
the  nerve  of  the  right  side  ;  it  descends  between  the  left 
carotid  and  subclavian  arteries,  and  arriving  at  the  arch 
of  the  aorta,  divides  into  branches,  some  of  which  pass 
behind  that  vessel  and  join  the  cardiac  ganglion;  others 
unite  with  the  cardiac  nerves  from  the  sympathetic,  or 
from  the  vagus  and  recurrent.  The  middle  cardiac  nerve 
on  the  right  side  is  generally  the  largest  of  the  cardiac 
nerves ;  on  the  left  side  it  is  sometimes  wanting,  the  in- 
ferior in  such  a  case  will  be  of  a  greater  size ;  it  arises  by 
several  filaments  from  the  middle  cervical  ganglion  or 
from  the  sympathetic  nerve  about  the  middle  of  the  neck ; 
it  descends  either  a  single  cord,  or  divided  into  several 
parallel  filaments  behind  and  internal  to  the  carotid,  and 
enters  the  thorax  anterior  to  the  subclavian  artery ;  it 
here  is  joined  by  large  branches  from  the  vagus  and  re- 
current nerves,  it  then  descends  obliquely  inwards  along 
the  side  of  the  arteria  innominata,  glides  between  the 
arch  of  the  aorta  and  the  division  of  the  trachea,  and  ter- 
minates in  the  cardiac  ganglion  or  plexus.     On  the  left 
side  the  middle  cardiac  nerve  sometimes  arises  from  the 
inferior  cervical  ganglion  ;  it  enters  the  chest  along  the 
subclavian  artery,  and  either  joins  the  inferior  cardiac 
nerve  or  enters  the  cardiac  plexus.   The  inferior  cardiac 
nerve  or  nerves  proceed  from  the  inferior  cervical  gan- 
glion, and  on  the  right  side  descend  along  the  arteria  in- 
nominata to  the  arch  of  the  aorta,  round  which  they  pass 
to  its  fore-part,  and  terminate  principally  in  the  anterior 
cardiac  plexus  ;  some  branches  pass  between  the  aorta 
and  pulmonary  artery  to  the  cardiac  ganglion ;  these  in- 
ferior cardiac  nerves  communicate  with  the  preceding, 
and  with  the  vagus  and  its  recurrent;  they  form  an  irre- 
gular network  or  plexus  in  their  course  to  the  aorta  ;  on 
the  left  side  these  nerves  accompany  the  subclavian  arte- 
ry and  partly  join  the  middle  cardiac  nerve,  and  partly 
the  cardiac  plexus.  The  cardiac  plexus  or  cardiac  gan- 
glion is  situated  behind  the  ascending  aorta  near  its 
origin,  and  in  front  of  the  trachea  and  of  the  right  pul- 
monary artery ;  of  a  greyish  colour  and  irregular  form,  it 
consists  of  a  plexus  of  nerves  formed  by  the  cardiac  nerves 
from  opposite  sides,  also  by  branches  of  the  eighth  pair 
and  the  recurrent  nerves ;  in  the  meshes  of  this  plexus 
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several  small  ganglions  are  enclosed,  and  to  the  aggre- 
gate of  these  the  term  cardiac  ganglion  is  applied ;  supe- 
riorly it  receives  the  middle  cardiac  nerves  from  each 
side,  also  some  filaments  from  the  superior  cardiac,  par- 
ticularly on  the  left  side,  and  also  some  from  the  inferior 
cardiac,  particularly  on  the  right  side;  the  greater  portion 
of  the  right  superior  cardiac  joins  the  middle  cardiac  before 
the  latter  arrives  at  the  plexus,  and  the  inferior  is  chiefly 
distributed  on  the  fore-part  of  the  aorta  to  the  anterior 
cardiac  plexus  ;  from  the  great  cardiac  plexus  branches 
proceed  in  various  directions,  some  pass  backwards  en- 
circling the  posterior  coronary  artery,  and  forming  a 
plexus  around  it,  and  accompanying  its  branches  into 
the  substance  of  the  heart,  others  pass  forwards  round 
the  aorta,  form  the  anterior  cardiac  plexus  on  it  and  on 
the  right  pulmonary  artery,  and  vena  cava  ;  from  this 
plexus  branches  descend  over  the  right  auricle,  accom- 
pany the  anterior  coronary  artery,  and  form  plexuses 
around  it  and  its  several  branches  ;  from  this  ganglion 
also  numerous  nerves  descend  on  either  side  along  the 
pulmonary  vessels,  and  communicate  with  the  pulmonary 
plexus  ;  on  the  left  side  these  branches  encircle  the  duc- 
tus  anteriosus. 

The  sympathetic  nerves  in  the  thorax  have  twelve 
ganglions  on  each  side,  sometimes  only  eleven,  the  last 
cervical  and  first  dorsal  being  then  united  ;  each  of  the 
thoracic  ganglions  is  small  and  triangular,  the  base 
towards  the  spine,  the  apex  externally  ;  covered  by  the 
pleura  and  placed  on  the  heads  of  the  ribs,  the  first 
ganglion  is  the  largest;  they  all  communicate  by  one  or 
two  branches,  which  ascend  obliquely  outwards,  with 
the  anterior  or  intercostal  branch  of  the  spinal  nerves ; 
from  the  base  or  anterior  edge  of  each  ganglion  small 
branches  pass  forwards  to  the  mediastinum,  ramify  on 
the  aorta  and  adjacent  vessels,  and  communicate  with 
the  pulmonary  plexus.  From  the  six  inferior  ganglions 
the  splanchnic  nerves  arise ;  these  are  two  in  number 
on  each  side,  the  greater  and  lesser  or  superior  and  infe- 
rior. The  great  Spanchnic  nerve  arises  by  distinct 
roots  from  the  sixth,  seventh,  eighth,  ninth,  and  tenth 
ganglions  ;  these  descend  obliquely  forwards  and  unite 
on  the  tenth  dorsal  vertebra  into  one  cord,  which  enters 
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the  abdomen  either  along  with  the  aorta  or  separated 
from  it  by  a  fasciculus  of  the  diaphragm  ;  eachnervethen 
expandsinto  the  semilnnar  ganglion.  The  lesser  Splanch- 
nic nerve  arises  by  two  roots  from  the  tenth  and  eleventh 
ganglions ;  these  unite  on  the  side  of  the  last  dorsal  ver- 
tebra ;  this  small  nerve  then  enters  the  abdomen  through 
the  crus  of  the  diaphragm,  communicates  with  the  pre- 
ceding, and  ends  in  the  renal  plexus.     In  the  abdomen 
we  find  the  semilunar  and  the  lumbar  ganglions  of  each 
side ;  the  semilunar  ganglion  of  each  side  is  situated  on 
the  diaphragm,  and  partly  on  the  aorta  on  either  side  of 
the  cceliac  axis,  and  above  and  behind  the  supra-renal 
capsule  ;  these  are  the  largest  ganglions  on  the  sympa- 
thetic ;  they  communicate  with  each  other  by  several 
filaments  on  which  small  ganglions  are  placed ;  this  com- 
munication surrounds  the  cceliac  axis,  and  is  termed  the 
solar  plexus;  this  plexus  is  situated  behind  the  stomach, 
in  front  of  the  aorta  and  above  the  pancreas  ;  from  it 
numerous  nerves  pass  off  in  various  directions ;  these 
nerves  accompany  the  blood  vessels,  and  form  plexuses 
around  each,  which  are  named  according  to  their  desti- 
nation, hepatic,  splenic,    and  gastric;  these  plexuses 
communicate  with  the  eighth  pair ;  from  the  solar  plexus 
branches  descend  in  front  of  the  aorta;  these  subdivide 
at  the  renal  and  mesenteric  arteries,  accompany  these 
vessels,  form  plexuses  around  each,  which  are  named 
accordingly  the  renal,  superior,  and  inferior  mesenteric 
plexuses  ;  into  each  of  these,  branches  from  the  lumbar 
ganglions  enter.     The  lesser  splanchnic  nerve  enters  the 
renal  plexus  ;  from  each  renal  plexus  descends  the  sper- 
matic plexus,  which  in  the  male  descends  in  the  sperma- 
tic cord  and  supplies  the  testicle ;  in  the  female  it  enters 
the  pelvis  and  supplies  the  ovarium  and  uterus.    From 
the  inferior  mesenteric  plexus   branches  descend  to  the 
edge  of  the  pelvis,  unite  with  others  from  the  lumbar 
ganglions,  and  form  a  plexus  around  the  internal  iliac 
artery  and  its  pelvic  branches  ;  this  is  termed  the  hypo- 
gastric  plexus  ;  it  is  joined  by  numerous  filaments  from 
the  lumbar  and  sacral  ganglions  of  the  sympathetic, 
and  it  communicates  with  the  pelvic  branches   of  the 
sacral  plexus.     The  lumbar  ganglions  of  the  sympathe- 
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tic  are  five  on  each  side,  sometimes  only  four  or  three : 
they  are  situated  on  the  anterior  and  lateral  parts  of  the 
bodies  of  the  vertebrae  internal  to  the  psoas,  of  an  oval 
figure,  smaller  than  the  cervical ;  each  ganglion  is  con- 
nected by  one  or  two  communicating  branches  which  pass 
through  the  psoas  to  the  anterior  branches  of  the  lumbar 
spinal  nerves ;  from  the  fore-part  of  each  several  filaments 
pass  in  front  of  the  aorta  and  assist  in  the  formation  of 
the  different  abdominal  plexuses  which  are  principally 
derived  from  the  solar  plexus.  The  sacral  ganglions 
are  three  or  four  in  number;  the  first  is  oval,  the  remain- 
ing are  of  an  irregular  form ;  they  each  communicate 
with  the  sacral  nerves  and  send  filaments  to  the  hypogas- 
tric  and  pelvic  plexuses  ;  from  the  last  ganglion  on  each 
side  a  small  branch  passes  in  wards  in  front  of  the  coccyx  ; 
these  branches  unite  in  the  middle  line  and  form  a  small 
plexus;  sometimesadistinctganglionisplacedhere; from 
the  convexity  of  the  arch  which  these  branches  form,  fila- 
ments pass  off  to  the  coccygeeus,levator,  and  sphincter  ani 
muscles. 


CHAP.  IV. 

*- 

ORGANS  OF  SENSE. 

UNDER  this  head  may  be  placed  the  anatomy  of  the 
nose,  or  the  organ  of  smell ;  the  tongue,  or  the  organ  of 
taste ;  the  eye,  or  the  organ  of  vision ;  and  the  ear,  or  the 
organ  of  hearing;  to  these  may  be  added  the  integuments, 
or  the  organ  of  touch. 


SECTION  I. 

ANATOMY   OF  THE   NOSE. 

SEVERAL   bones  enter  into   the  formation   of   this 
organ  ;  these  are  all  lined  by  a  highly  sensible  mucous 
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membrane  ;  to  the  anterior  part  of  the  bones  of  the  nose, 
the  cartilages,  which  form  the  septum  and  alae  nasi,  are 
attached.  The  nose  is  bounded  superiorly  by  the  nasal, 
frontal,  ethmoid  and  sphenoid  bones,  the  roof  of  the  nose 
is  arched,  and  has  different  aspects,  the  anterior  part 
looks  downwards  and  backwards,  themiddle  perpendicu- 
larly downwards,  and  the  posterior  part  downwards  and 
forwards  ;  inferiorly  by  the  palatine  plates  of  the  maxil- 
lary and  palate  bones,  the  floor  of  the  nose  is  nearly  ho- 
rizontal, but  with  a  slight  inclination  backwards,  and  is 
concave  in  the  transverse  direction,  on  either  side  by  the 
superior  maxillary,  unguis,  spongy,  ethmoid  and  palate 
bones,  and  by  the  internal  pterygoid  plates ;  it  is  divided 
into  two  symmetrical  portions  (thenares )  by  theseptum, 
which  is  composed  of  the  azygos  plate  of  the  spenoid,  the 
nasal  lamella  of  the  ethmoid,  the  vomer,  the  spines  of  the 
palate  and  maxillary  bones,  and  by  a  cartilage ;  the  ex- 
ternal wall  of  each  narisis  deeply  grooved  by  three  fossae 
or  meatuses,  the  superior,  middle,  and  inferior ;  they  are 
situated  between  the -spongy  bones,  themiddle  is  the 
widest;  the  nasal  or  lachrymal  duct  opens  into  the  ante- 
rior third  of  the  inferior  meatus,  the  Eustachian  tube  be- 
hind, but  on  a  level  with  the  inferior  spongy  bone,  and 
at  the  side  of  the  septum  anteriorly  maybe  observed  the 
superior  orifice  of  the  anterior  palatine  canal,  which,  al- 
though a  distinct  opening  superiorly  towards  the  cavity 
of  the  nose,  yet  inferiorly  towards  the  mouth,  forms 
with  the  one  of  the  opposite  side  a  common  foramen  ; 
this  communication,  however,  between  the  nose  and 
mouth  does  not  exist  in  the  recent  state  in  the  human 
subject,  but  does  so  in  some  animals,  and  in  these  Ja- 
cobson  has  ascribed  a  peculiar  office  to  it;  into  the 
middle  meatus,  the  antrummaxillare  opens  by  a  small 
oblique  slit,  which  looks  backwards  and  inwards,  and 
although  in  the  dry  bone  appears  tolerably  large,  yet  in 
the  recent  state  admits  only  a  small  probe,  on  account 
of  the  mucous  membrane  being  thrown  into  a  small  fold 
which  surrounds  it,  and  in  front  of  this  a  groove, 
named  the  infundibulum, . which  leads  from  the  frontal 
sinus;  into  this  groove  the  anterior  ethmoid  cells  open; 
into  the  upper  meatus,  the  posterior  ethmoid  cells 
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and  the  sphenoid  sinus  open;  eachnaris  opens  posterior- 
ly into  the  pharynx,  above  the  velum,  by  an  oblong  oval 
opening;  these  are  separated  from  each  other  by  the 
vomer,  the  internal  pterygoid  plates  bound  them  exter- 
nally, the  sphenoid  above  and  the  palate  bones  below. 
To  the  anterior  edge  of  each  naris  the  cartilages  compos- 
ing the  alee  nasi  are  attached,  these  are  five  in  number, 
one  in  the  centre,  two  at  each  side ;  the  central  cartilage 
is.  triangular  and  vertical,  attached  superiorly  and  poste- 
riorly to  the  bony  septum,  its  anterior  edge  is  thick  and 
sub-cutaneous,  and  attached  on  eithei  side  to  the  lateral 
cartilages :  the  lateral  cartilages  are  two,  one  superior  and 
triangular,  attached  to  bone,  the  other  inferior,  and  irre- 
gularly curved,  convex  externally,  and  attached  to  the 
preceding  and  to  the  septum;  in  the  alee  nasi  small  pieces 
of  cartilage  also  may  be  noticed  distinct  from  the  larger 
cartilages.  All  the  internal  surface  of  the  nose  and  of 
the  sinuses  communicating  with  it,  are  lined  by  a  soft, 
vascular,  and  highly  sensible  mucous  membrane;  this  is 
the  pituitary  or  Sclmeiderian  membrane;  this  mucous 
membrane  is  continuous  anteriorly  with  the  integuments ; 
it  adheres  to  all  the  internal  surface  of  the  bones  of  the 
nose,  lines  the  sinuses,  is  continuous  through  the  nasal 
duct  with  the  membrana  conjunctiva  of  each  orbit ;  round 
the  lower  extremity  of  each  duct  it  forms  a  slight  circu- 
lar fold ;  and  posteriorly  it  is  continuous  with  the  mem- 
brane of  the  pharynx  and  Eustachian  tubes ;  this  mem- 
brane adheres  inseparably  to  the  periosteum ;  it  is  villous, 
very  vascular,  soft  and  thick  on  the  septum  and  turbi- 
nated  bones ;  at  the  extremities  of  the  latter  it  forms 
thick  fleshy-looking  folds  or  lips ;  in  the  sinuses  it  is  pale 
and  thin;  it  is  constantly  moistened  with  a  mucous  se- 
cretion ;  mucous  glands  are  not  distinct  in  it ;  the  olfac- 
tory or  first  pair  of  nerves  are  distributed  to  it  in  the  form 
of  numerous  plexuses,  it  is  also  supplied  with  branches 
from  the  ophthalmic  and  superior  maxillary  divisions  of 
the  fifth  pair ;  the  first  pair  are  generally  believed  to  en- 
dow the  membrane  with  the  peculiar  sensibility  of  smell- 
ing; Magendie,  however,  has  recently  made  some  expe- 
riments to  prove  that  the  branches  of  the  fifth  pair  are 
accessory  to  this  function. 
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SECTION  II. 

ORGAN      OF     TASTE. 

The  organ  of  taste  resides  in  the  mucous  membrane 
of  the  tongue;  this  membrane  is  spread  over  the  muscu- 
lar substance  of  the  tongue,  adheres  closely  to  it,  and 
presents  a  number  of  projections  or  papillae  ;  the  tongue 
is  very  vascular  and  is  supplied  with  six  nerves ;  the  gus- 
tatory is  distributed  anteriorly  and  chiefly  to  the  papillae, 
the  lingual  to  the  inferior  surface  and  to  its  muscular 
substance,  the  glosso-pharyngeal  to  the  muscular  sub- 
stance and  mucous  membrane  at  its  base;  experiments 
have  proved  that  the  fifth  nerve  endows  this  organ  with 
its  peculiar  sense,  that  of  taste;  and  that  the  lingual  or 
ninth  is  its  motor  nerve ;  the  glosso-pharyngeal  is  pro- 
bably for  the  purpose  of  connecting  the  tongue  in  sym- 
pathy with  the  stomach  and  the  respiratory  organs:  the 
form  of  the  tongue  has  been  already  described,  (see 
page  36.) 


SECTION  III. 

ANATOMY    OF     THE     EAR. 

THE  parts  composing  this  complicated  organ  may  be 
divided  into  three  classes  ;  the  1st  concludes  the  exter- 
nal ear,  or  the  cartilages  and  mcatus  externus  ;  the  2d 
the  tympanum  with  the  Eustachian  tube,  ossicula  au- 
ditus  and  mastoid  cells ;  the  3d  the  labyrinth  or  inter- 
nal ear,  which  includes  the  vestibule,  semi- circular 
canals,  cochlea,  and  meatus  internus  with  the  portio 
mollis. 

The  external  ear  consists  of  the  pinna  or  auricle  and 
the  meatus  externus;  the  pinna  is  composed  of  a  thin 
fibro- cartilaginous  plate,  curved  in  different  directions, 
so  as  to  present  different  eminences  and  depressions  ; 
the  convex  edge  which  forms  the  outline  of  it  is  the 
helix )  below  this  is  a  short  semicircular  fold,  iheartti- 
neJix,  this  divides  superiorly  into  two  crura;  the  de- 
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pression  between  these  is  the  fossa  navicularis ;  in  front 
of  the  meatus  is  an  eminence,  the  tragus,  directed  back- 
wards over  the  meatus ;  opposite  to  this  is  a  slight  pro- 
jection, the  anti-tragus;  within  these  several  eminences 
is  a  deep  conical  cavity,  the  concha,  which  leads  to  the 
meatus  externus,  below  this,  is  the  pendulous  fold  of  the 
integuments,  or  the  lobe  of  the  ear;  these  several,  emi- 
nences are  supposed  to  be  of  use  in  protecting  the  inter- 
nal parts,  also  in  collecting  and  directing  the  sound  to- 
wards the  meatus  ;  in  some  subjects  pale  muscular  fibres 
may  be  found  on  these  eminences,  they  have  been  named 
according  to  their  situation,  as  distinct  muscles,  tragicus, 
anti-tragicus,  major  and  minor  helicis,  and  trans versalis 
auris  ;  these  fibres  may  have  some  power  in  approximat- 
ing these  cartilages,  and  thus  deepening  the  concha;  they 
are  seldom  marked  in  the  human  subject,  but  inthelower 
classes  of  animals  they  are  strong  and  distinct.  The 
meatus  auditorias  externus  extends  fromthe  concha  to 
themembrana  tympani,  first  forwards,  upwards,  and  in- 
wards, then  downwards  and  inwards ;  it  is  therefore 
curved,  or  concave  downwards,  about  an  inch  in  length, 
one  half  cartilaginous,  the  other  osseous  ;  it  is  lined  by 
skin,  beneath  which  are  a  number  of  cerumi nous  glands ; 
the  cuticle  is  continued  over  the  membrana  tympani, 
from  which  it  readily  separates,  and  is  furnished  with  a 
number  of  fine  hairs,  which  are  longer  and  more  obvious 
externally. 

The  middle  ear  consists  of  the  tympanum  and  its 
appendages.  The  membrana  tympani  separates  this 
cavity  from  the  meatus  externus,  the  latter  must  be 
cut  vertically  to  expose  this  membrane ;  it  is  placed 
obliquely,  its  lower  edge  being  more  internal  than  the 
upper,  or  nearer  the  median  line,  it  therefore  looks 
downwards,  outwards,  and  forwards  ;  it  is  concave  to- 
wards the  meatus,  convex  towards  the  tympanum,  be- 
ing drawn  in  the  latter  direction  by  its  connexion  to  the 
handle  of  the  malleus  ;  it  consists  of  three  layers,  an 
external  or  cuticular,  an  internal  or  mucous,  and  a  mid- 
dle or  fibrous,  which  is  dry  and  elastic.  The  cavity  of 
the  tympanum  may  be  seen  either  by  dividing  the  mem- 
brane just  described,  or,  without  in  jury  ing  the  latter,  the 
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lower  and  internal  part  of  the  squamous  plate ;  this  ca- 
vity is  placed  between  the  meatus  externus  and  the  laby- 
rinth ;  it  is  of  an  irregular  figure,  rather  circular ;  it 
presents  on  its  internal  side  atubercular  eminence,  named 
the  promontory,  and  two  foramina,  one  above,  the  other 
below  that  eminence ;  the  superior  foramen,  orfenestrct 
ovalis,  is  closed  by  a  membrane,  to  which  the  base  of  the 
stapes  bone  is  attached;  this  opening  communicates  with 
the  vestibule;  the  inferior  or  the  foramen  rotundum  is 
also  closed  by  a  membrane,  it  communicates  with  the 
internal  part  of  the  cochlea  or  the  scala  tympani ;  the 
posterior  wall  of  the  tympanum  presents  superiorly  the 
opening  of  a  short  canal,  which  leads  to  the  mastoid  cells, 
these  are  of  irregular  form,  and  differ  in  different  sub- 
jects ;  beneath  this  is  \hepyramid,  a  small  bony  projec- 
tion, hollow,  containing  the  muscle  of  the  stapes ;  be- 
neath the  pyramid  is  the  small  foramen  leading  from  the 
aqueduct  of  Fallopius,  and  transmitting  the  corda  tym- 
pani.    The  tympanum  presents  anteriorly  the  openings 
of  two  canals,  one  superior  containing  the*  tensor  tym- 
pani muscle,  the  other,  the  inferior  is  the  Eftstachian 
tube ;  this  descends  obliquely  forwards  and  inwards,  and 
terminates  by  a  trumpet-shaped  mouth,  behind  the  pos- 
terior nares,  on  a  level  with  the  inferior  spongy  bone  ; 
this  canal  is  small,  and  osseous  posteriorly,  anteriorly  it 
is  large  and  formed  of  membrane  externally,  and  of  a 
curved  fibro-cartilage  internally ;  it  is  lined  by  mucous 
membrane,  which  is  prolonged  from  the  pharynx  into 
the  tympanum  ;  through  this  tube  the  atmosphere  can 
pass  from  the  fauces  into  the  tympanum,  to  support  the 
latter  on  its  internal  surface.  In  the  superior  boundary 
of  the  tympanum  are  some  small  foramina  for  the  passage 
of  blood-vessels  ;  its  inferior  boundary  presents  the  gle- 
iioid  fissure,  through  which  pass  the  corda  tympani,  the 
tendon  of  the  laxator  tympani,  and  the  processus  graci- 
lis  of  the  malleus.  Within  the  cavity  of  the  tympanum 
are  four  small  bones,  first,  the  malleus,  attached  to  the 
membrana  tympani,  and  resting  on  the  second,  the  in- 
1'iis,  one  leg  of  which  is  connected  to  the  third,  the  or- 
bicular, which  is  articulated  to  the  fourth,  the  stapes, 


342 

which  rests  on  the  membrane  of  the  fenestra  ovalis,  be- 
tween which  and  the  membrana  tympani  these  four  bones 
form  a  connecting  chain,  for  the  purpose  of  conveying 
the  impressions  of  soundfrom  the  membranatympani  to 
the  internal  ear.  The  malleus  is  immediately  behind  the 
membrana  tympani,  it  presents  a  head,  neck,  handle,  a 
long  and  short  process;  the  head  is  smooth  and  articu- 
lated behind  with  the  incus,  the  neck  is  small,  and  gives 
origin  anteriorly  to  the  processus  gracilis,  which  is  about 
half  an  inch  long,  traverses  theglenoid  fissure,  and  gives 
attachment  to  the  tendon  of  the  laxator  tympani  muscle ; 
the  handle  descends  from  the  neck,  adheres  to  the  mem- 
brana tympani,  andhas  a  short  process  superiorly  for  the 
insertion  of  the  tensor  tympani  muscle.     The  incus  is 
internal  and  posterior  to  the  malleus,  presents  a  body,  and 
a  long  and  short  cms ;  the  body  is  directed  forwards  and 
upwards,  and  receives  the  head  of  the  malleus,  the  su- 
perior cms  is  short,  and  lies  in  the  foramen  of  the  mas- 
toid  cells,  the  inferior  long,  and  perpendicular,  is  articu- 
lated with  the  following: — The  os  orbiculare,  extremely 
small,  is  between  the  incus  and  the  following : — The 
stapes  is  placed  horizontally,  the  base  is  on  the  fenestra 
ovalis,  the  head  is  articulated  to  the  orbicular  bone,  the 
neck  gives  attachment  to  the  stapedius  muscle,  the  crura 
of  the  stirrup  are  separated  by  a  space  filled  by  mem- 
brane. 

There  are  three  muscles  in  the  tympanum,  viz.  stape- 
dius, tensor,  and  laxator  tympani.  Stapedius  arises 
within  the  pyramid  ;  its  tendon  is  inserted  into  the  neck 
of  the  stapes  ;  its  use  is  to  raise  the  stapes,  and  to  press 
its  base  against  the  fenestra  ovalis.  Tensor  tympani 
arises  in  the  canal  in  the  petrous  bone  above  the  Eusta- 
chiantube,  passes  backwards  into  the  tympanum,  and  is 
inserted  into  the  short  process  belowtheneckof  themal- 
leus  ;  use,  to  draw  the  malleus  into  the  tympanum,  and 
thus  to  increasethe  concavity  of  the  membrana  tympani. 
Laxator  tympani  arises  irom  thespinous  process  of  the 
sphenoid  bone,  and  from  the  Eustachian  tube,  ends  in  a 
delicate  tendon  which  passes  through  the  glenoid  fissure 
,  along  with  the  corda  tympani,  and  is  inserted  into  the 
processus  gracilis  of  the  malleus  or  the  process  of  Raw. 


343 

Use,  to  draw  the  malleus  forwards,  and  thus  to  relax  the 
membrana  tympani. 

The  labyrinth  or  the  internal  ear,  consists  of  the 
vestibulum,  cochlea,  semicircular  canals,  and  meatus 
internus.  Vestibulum  is  a  small  elliptical  cavity  behind 
the  cochlea  and  in  front  of  the  semicircular  canals,  the 
fenestra  ovalis  opens  on  its  external  side,  the  five  orifices 
of  the  semicircular  canals  open  superiorly  and  poste- 
riorly, one  opening  from  the  cochlea  is  anteriorly,  and 
posteriorly  is  the  orifice  of  a  small  canal  called  the  aque- 
duct of  the  vestibule.  A  delicate  but  vascular  mem- 
brane lines  this  cavity ;  it  is  filled  by  a  peculiar  fluid, 
and  extends  into  the  aqueduct  of  the  vestibule.  The 
semicircular  canals  are  three  in  number,  superior,  pos- 
terior, and  horizontal ;  the  two  first  are  vertical ;  they 
are  surrounded  by  the  petrous  bone  in  front  of  the 
mastoid  cells  and  behind  the  vestibule ;  the  superior 
and  posterior  are  joined  by  one  end ;  there  are,  there- 
fore, but  five  orifices  of  these  canals  in  the  vestibule  ; 
each  of  these  tubes  is  lined  by  a  vascular  membrane 
filled  with  a  fluid  which  communicates  with  that  in  the 
vestibule.  The  cochlea  is  in  the  anterior  part  of  the 
petrous  bone,  it  is  somewhat  conical,  the  base  towards 
the  meatus  internus,  the  apex  towards  the  carotid  ar- 
tery ;  the  cochlea,  internally,  consists  of  a  central  pillar 
placed  somewhat  horizontally,  named  themodiolus, 
and  of  a  spiral  tube  passing  round  this  axis  two  turns 
and  a  half;  this  tube  is  divided  into  two  by  a  thin 
osseous  and  membranous  plate,  called  lamina  spiralis, 
and  the  two  tubes  are  the  scalae  of  the  cochlea ;  near 
the  apex  of  the  cochlea  these  scalae  communicate  ;  near 
the  base  they  separate  ;  one,  the  scala  vestibuli,  com- 
municates with  the  vestibule;  the  other,  the  scala  tym- 
pani, with  the  tympanum  through  the  fenestra  rotunda  : 
the  modiolus  is  hollow  andexpanded  towards  the  apex; 
this  expansion  is  called  the  infimdibulum  ;  a  branch  of 
the  auditory  nerve  passes  through  this  cavity  ;  the  aque- 
duct of  the  cochlea  terminates  in  a  small  slit-like  open- 
ing  in  the  petrous  bone  just  below  the  meatus  audito- 
rius  internus.  The  portio  mollis  of  the  seventh  pair  of 
nerves  descends  along  the  meatus  auditorius  interims. 
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divides  into  several  fine  branches  which  are  distributed 
to  the  membrane  lining  the  vestibule,  cochlea,  and  semi- 
circular canals. 


SECTION  IV. 

ANATOMY    OF     THE     EYE. 

UNDER  this  head  we  shall  examine  not  only  the 
globe  of  the  eye  but  its  appendages ;  these  are  the 
eyelids,  the  lachrymal  apparatus,  andthemuscles  of  the 
orbit. 

The  muscles  of  the  orbit  are  seven  in  number,  viz. 
thelevator  palpebrae  superioris,  the  obliquus  superior  and 
inferior,  and  the  four  recti ;  to  obtain  a  satisfactory  view 
of  these  muscles,  the  roof  and  a  considerable  portion  of 
the  external  side  of  the  orbit  must  be  removed ;  then 
the  periosteum  having  been  divided,  the  first  muscle  ap- 
pears. 

LEVATOR  PALPEBR.E  SUPERIORIS  is  the  highest 
muscle  in  the  orbit;  it  arises  narrow  and  tendinous  from 
the  upper  edge  of  the  foramen  opticum,  passes  forwards 
and  outwards  beneath  the  frontal  nerve,  and  becoming 
broader,  bends  down  in  front  of  the  eye  ;  it  then  ends  in 
a  dense  cellular  expansion  which  is  inserted  into  the  su- 
perior border  of  the  tarsal  cartilage  and  into  the  superior 
palpebral  sinus  of  the  conjunctiva  behind  the  palpebral 
ligament.  Use,  to  elevate  and  retract  into  the  orbit  the 
upper  eye-lid. 

OBLIQUUS  SUPERIOR,  at  the  upper  and  inner  part 
of  the  orbit,  arises  on  the  inner  side  of  the  preceding, 
passes  forwards  along  the  os  planum,  ends  in  a  round 
tendon  which  plays  through  the  fibro  cartilaginous  pul- 
ley which  is  attached  to  the  inner  angle  of  the  os  f'ron- 
tis  ;  this  tendon  is  then  reflected  backwards,  outwards, 
and  downwards,  between  the  superior  rectus  and  the 
eye,  and  then  becoming  broad  and  thin,  is  inserted 
into  the  scleroti$  coat  between  the  superior  and  external 
recti,  about  midway  between  the  entrance  of  the  nerve 
and  the  insertion  of  the  superior  rectus.  Use,  to  draw 


the  eye  forwards  and  inwards,  also  to  rotate  it,  so  as  to 
direct  the  cornea  downwards  and  inwards  towards  the  tip 
of  the  nose.  Some  authors  consider  it  a  rotator  out- 
wards. 

OBLIQUUS  INFERIOR  is  situated  a^  the  inferior  and 
anterior  part  of  the  orbit ;  it  arises  tendinous  from  the 
orbital  edge  of  the  superior  maxillary  bone  above  the 
infra-orbital  foramen,  and  external  to  the  lachrymal  sac ; 
\iascends  obliquely  outwards  and  backwards  below  the 
inferior  rectus,  and  is  inserted  by  a  tendinous  expansion 
into  the  sclerotic  coat  behind  the  transverse  axis  of  the 
eye,  and  between  the  sclerotic  coat  and  the  external  rec- 
tus. Use,  to  draw  the  globe  forwards  and  inwards,  and 
to  rotate  it  upwards  and  outwards. 

Recti  muscles  are  four  in  number,  the  superior  is  called 
dttoUens  ocidi,  the  inferior  depressor  oculi,  theinternal 
adductor,  aiidiheexternalabductyroctili  ;they  all  arise 
around  the  optic  foramen ;  the  external  has  an  additional 
attachment  to  the  foramen  lacerum ;  they  all  pass  for- 
wards around  the  optic  nerve,  separated  from  it  by  the 
ciliary  vessels  and  nerves,  and  by  a  great  quantity  of  fat : 
a  little  beyond  the  middle  of  the  eye  they  become  ten- 
dinous, and  are  each  inserted  about  a  quarter  of  an  inch 
behind  the  cornea ;  the  four  tendons  are  connected  toge- 
ther by  an  aponeurosis  which  is  attached  to  the  conjunc- 
tiva; the  use  of  these  muscles  is,  collectively,  to  retract 
the  eye  into  the  orbit,  and  individually  to  move  it,  as  their 
names  imply. 

Under  the  head  of  lachrymal  apparatus  we  may  con- 
sider the  lachrymal  gland,  membrana  conjunctiva,  pal- 
pebrae,  and  lachrymal  passages.  The  lachrymal  gland 
is  placed  in  the  upper  part  of  the  orbit,  behind  the 
external  angular  process  of  the  os  frontis,  above  the 
external  rectus  and  the  conjunctiva  ;  of  a  flattened  oval 
figure,  and  a  pale  colour,  separable  into  two  or  more 
lobes,  which,  like  other  conglomerate  glands,  can  be 
separated  into  numerous  granules  ;  these  are  united  by 
a  loose  capsule  ;  from  these  five  or  six  small  ducts  pro- 
ceed and  open  behind  the  upper  eyelid  along  the  line  of 
reflection  of  the  conjunctiva  from  the  palpebra  to  the 
sclerotic. 

Q  3 
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The  Menibrana  Conjunctiva  is  a  mucous  membrane 
lining  each  palpebra,  and  continuous  at  their  margin  with 
the  integuments  ;  it  also  covers  the  anterior  part  of  the 
globe  ;  near  the  inner  canthus  it  is  thrown  into  a  semi- 
lunar  fold,  and  is  continued  through  the  puncta  lachry- 
malia  into  the  nasal  sac  and  duct,  and  becomes  continuous 
with  the  mucous  membrane  of  thenose.  This  membrane 
is  more  vascular  on  the  palpebrae  and  caruncula  than  on 
the  surface  of  the  eye ;  it  is  loosely  connected  to  the 
sclerotic  coat  to  within  half  an  inch  of  the  cornea;  it  then 
becomes  so  delicate  and  so  adherent  that  it  is  difficult  to 
separate  it  further,  and  although  it  is  generally  described 
as  being  continued  over  the  cornea,  it  is  impossible  to 
dissect  it  from  it  unless  previously  macerated  or  changed 
by  disease;  at  the  inner  canthus  of  the  orbit  it  is  thrown 
forwards  by  a  fleshy  looking  tubercle  of  a  conical  figure, 
the  caruncula  lachrymalis  ;  this  is  composed  of  a  few 
mucous  follicles  and  the  bulbs  of  some  fine  hairs  that  pro- 
ject from  its  surface.  The  conjunctiva  is  a  secreting, 
and  according  to  some,  an  absorbing  surface  ;  it  is  con- 
stantly moistened  by  the  fluid  it  secretes,  and  occasion- 
ally by  the  lachrymal  secretion ;  it  serves,  as  its  name 
implies,  to  join  the  eye-lids  to  the  eye,  to  facilitate  the 
motions  of  the  former,  and  thereby  to  clear  the  surface 
of  the  latter  ;  it  also  closes  the  orbit  against  any  extra- 
neous substance,  and  serves  to  support  and  confine  the 
eye-ball  in  its  several  motions. 

Palpebrce  are  composed  of  the  skin,  the  orbicular 
muscle,  a  thin  cartilage  connected  to  the  base  of  the 
orbit  by  a  cellulo-ligamentous  connexion,  and  lined  by 
conjunctiva ;  in  the  superior  there  is  also  the  expansion 
of  the  levator  palpebrae  muscle ;  the  upper  is  larger  than 
the  lower  eye-lid,  therefore  when  they  are  closed  the 
former  descends  below  the  transverse  axis  of  the  eye, 
and  the  inferior  ascends  but  little  to  meet  it ;  they  are 
both  concave  posteriorly,  adapted  to  the  surface  of  the 
eye,  their  margins  are  thick,  and  furnished  anteriorly 
with  the  eye-lashes,  posteriorly  with  numerous  mucous 
follicles  ;  their  opposed  edges  are  sloped  off  obliquely 
towards  the  eye,  so  that  when  the  lids  are  closed  a  sort 
of  triangular  canal  is  formed,  the  base  of  which  is 
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the  surface  of  the  eye  ;  along  this  canal  the  tears  are  sup- 
posed by  some  to  be  directed  inwards  toward  the  puncta, 
others  however  deny  that  any  such  space  can  exist,  and 
affirm  that  the  lachrymal  secretion  flows  along  each  pal- 
pebral  sinus,  and  is  directed  in  wards  by  the  action  of  the 
orbicular  muscle ;  the  skin  of  each  palpebra  is  thin,  the 
sub-cutaneous  cellular  tissue  very  loose  and  reticular; 
beneath  this  the  orbicular  muscle  is  expanded. — (See 
page  4.)  The  tar  sal  cartilages  are  thin  elastic  plates ; 
the  superior  is  semilunar  and  large!'  than  the  inferior, 
which  is  long  and  narrow  ;  the  ciliary  margins  are  thick; 
their  orbital  edges  thin  and  connected  to  the  orbit  by  the 
palpebral  ligaments  which  are  a  continuation  of  the  peri- 
osteum ;  these  ligaments  are  stronger  towards  the  temple, 
where  they  decussate  and  attach  the  cartilages  at  their' 
external  canthus  or  commissure ;  the  tendo  oculi  fixes 
them  internally.  Between  each  tarsal  cartilage  and  the 
conjunctiva  are  the  Meibomian  glands  or  follicles ;  they 
are  of  a  white  or  yellow  colour,  are  arranged  in  nearly 
parallel  vertical  rows,  and  are  more  numerous  in  the  up- 
per eye-lid  ;  they  secrete  a  thin  sebaceous  fluid,  which  is 
discharged  by  a  row  of  small  holes  along  the  edge  of  each 
tarsus  behind  the  ciliee.  The  cilice  arise  from  bulbs 
which  are  beneath  the  skin  ;  those  of  the  upper  eyelid 
are  more  numerous  than  those  in  the  lower  ;  both  are 
curved,  convex  towards  each  other. 

The  Puncta  Lachrymal'ia  are  two  small  holes  always 
open,  directed  backwards  and  outwards,  opposite  each 
other ;  they  meet  when  the  lids  are  closed  ;  each  is 
situated  in  a  little  cartilaginous  projection,  about  t\vo 
lines  from  the  inner  canthus  ;  each  is  the  orifice  of  a 
small  duct. 

The  Lachrymal  ducts  extend  from  the  puncta  to  the 
lachrymal  sac  ;  the  superior  is  longer  and  more  curved 
than  the  inferior  ;  the  former  is  concave  inferiorly  ;  the 
latter  is  nearly  straight,  a  little  concave  upwards  ;  they 
both  open  into  the  external  part  of  the  sac,  a  little  above 
its  middle,  sometimes  by  one,  and  sometimes  by  distinct 
orifices,  behind  the  tendo  oculi;  each  duct  is  surrounded 
by  a  process  of  that  tendon,  and  lined  by  mucous  mem- 
brane. 
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The  Lachrymal  sac  is  a  small  oval  pouch  of  mucous 
membrane,  closed  above  and  leading  below  into  the 
nasal  duct,  it  is  situated  in  a  fossa  formed  by  the  max- 
illary and  unguis  bones,  covered  by  the  integuments, 
the  tendon  and  some  fleshy  fibres  of  the  orbicularis 
muscle,  also  by  a  strong  fascia  which  is  derived  from 
that  tendon  and  connected  to  the  surrounding  bony 
margin.  A  small  muscle  has  been  described  by  Mr. 
Horner  as  arising  from  the  edge  of  the  os  unguis,  and 
inserted  into  the  lachrymal  sac  and  ducts  ;  he  conceives 
it  to  have  the  power  of  compressing  the  sac,  and  direct- 
ing the  ducts  and  their  contents  towards  it ;  it  is  not, 
however,  in  all  subjects  to  be  distinguished  from  the  or- 
bicular, which  last  can  effect  the  purpose  ascribed  to  this 
small  muscle. 

The  Nasal  Duct  (about  three-fourths  of  an  inch  in 
length  in  the  recent  state)  descends  from  the  sac  obliquely 
backwards  and  alittle  outwards,  surrounded  by  themax- 
illary,  unguis,  and  inferior  spongy  bones  ;  beneath  the 
latter  it  opens  by  a  small  slit-like  orifice,  which  is  sur- 
rounded by  a  circular  fold  of  mucous  membrane,  into  the 
lower  meatus,  about  an  inch  from  the  anterior  part  of  the 
naris ;  this  duct  is  formed  of  mucous  membrane  only,  it 
is  connected  to  the  periosteum.  The  nerves  and  vessels 
of  the  orbit  have  been  already  examined.  The  nerves  of 
the  palpebrae  are  derived  from  the  portio  dura  of  the 
seventh,  from  the  lachrymal,  frontal,  and  nasal  branches 
of  the  ophthalmic,  and  from  the  infra-orbital  branches  of 
the  fifth  pair  of  nerves  ;  the  vessels  are  branches  of  the 
ophthalmic,  temporal,  and  facial. 


DISSECTION    OF    THE    GLOBE    OF    THE    EYE. 

IT  will  facilitate  the  student  in  learning  the  anatomy 
of  the  eye,  to  dissect  this  organ  in  some  of  the  inferior 
animals  ;  almost  every  part  of  importance  may  be  exa- 
mined with  equal  advantage  in  the  eye  of  the  sheep, 
ox,  or  pig,  as  in  that  of  the  human  subject ;  many  of  the 
minute  parts  are  even  on  a  larger  scale,  and  can  be 
dissected  with  greater  ease  :  we  also  have  it  in  our 
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power  in  general  to  dissect  the  eyes  of  the  inferior  ani- 
mals in  a  perfectly  fresh  state. 

The  eye  is  situated  at  the  anterior  and  internal  part 
of  the  orbit,  hehind  the  conjunctiva,  surrounded  by 
muscles  and  fat,  and  connected  posteriorly  by  the  optic 
nerve  ;  the  axes  of  the  eyes  are  parallel  to  each  other, 
therefore  not  so  to  those  of  the  orbits ;  each  eye  is 
nearly  spherical ;  the  antero-posterior  axis,  which  is 
nearly  an  inch,  being  about  one  or  two  lines  greater 
than  the  trans  verse  or  vertical  axis  ;  the  cornea,  which 
is  a  segment  of  a  smaller  sphere,  and  which  forms 
about  the  anterior  fifth  of  the  globe,  being  superadded 
to  the  larger  sphere,  formed  by  the  sclerotic ;  this 
spherical  form  favours  the  motion  of  the  eye-ball.  The 
eye  is  composed  of  fluids  or  humours  enclosed  in  differ- 
ent tunics ;  the  latter  are  the  sclerotic,  choroid  and 
retina;  the  first  is  a  fibrous,  the  second  a  vascular,  and 
the  third  a  nervous  coat ;  the  humours  are  the  aqueous, 
crystalline,  and  vitreous ;  these  are  also  enclosed  in  dis- 
tinct capsules. 

TUNICA  SCLEROTICA  is  a  dense,  opaque,  fibrous 
membrane,  extending  from  the  optic  nerve  to  the  cor- 
nea ;  the  nerve  perforates  it  about  a  line  internal  to  its 
centre  by  a  small  conical  aperture,  which  appears  tra- 
versed by  fibres,  so  as  to  present  a  cribriform  appear- 
ance ;  it  is  doubtful  however,  whether  this  indistinct 
appearance  may  not  partly  depend  on  the  central  vein 
and  artery  of  the  retina  which  accompany  the  nerve 
through  this  opening ;  the  sheath  of  the  optic  nerve  is 
continuous  with  the  fibres  of  this  membrane ;  the  exter- 
nal surface  of  the  sclerotic  is  rough,  and  perforated 
by  several  holes ;  anteriorly  it  receives  the  cornea, 
and  is  so  intimately  connected  to  it,  that  maceration 
alone  can  separate  them  ;  both  are  sloped  off  obliquely 
as  well  as  slightly  grooved ;  the  sclerotic  overlaps  the 
cornea ;  their  connexion  is  still  further  secured  by  the 
conjunctiva  externally,  and  by  the  membrane  of  the 
aqueous  humour  internally  ;  a  vertical  section  of  this 
tunic  from  behind  forwards  will  shew  its  great  thick- 
ness near  the  optic  nerve,  and  its  thinness  in  the  centre; 
anteriorly  it  is  again  strengthened  by  the  tendinous 
expansion  of  the  recti  muscles  ;  this  expansion  has  been 
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improperly  called  the  tunica  albuginea ;  the  sclerotic 
consists  of  fibres  which  run  in  every  direction,  but 
which  do  not  form  distinct  laminae  :  its  internal  surface 
is  smooth  and  glistening ;  the  ciliary  vessels  and  nerves 
run  between  it  and  choroid;  from  this  surface  a  fine 
serous-like  lamina  may  be  raised ;  this  is  reflected  on  the 
choroid  coat. 

The  Cornea  forms  the  anterior  fifth  of  the  eye;  it  is 
nearly  circular;  its  transverse  diameter  being  a  little 
greater  than  its  vertical ;  it  is  very  smooth  and  trans- 
parent, of  a  laminated,  not  a  fibrous  texture;  some  fine 
cellular  tissue  connects  the  laminae  to  each  other;  the 
cornea  is  more  thick  and  pulpy  in  the  child  than  in  the 
adult ;  it  is  covered  anteriorly  by  a  fine  and  closely 
adhering  membrane,  which  though  generally  consi- 
dered a  continuation  of  the  conjunctiva,  is  very  different 
from  it  in  its  structure  and  properties ;  the  concave 
surface  of  the  cornea  is  lined  by  a  fine  elastic  mem- 
brane which  is  described  by  some  as  a  part  of  the 
membrane  of  the  aqueous  humour ;  it  is,  however,  a 
membrane  sui  generis  ;  it  is  best  seen  in  the  eye  of  a 
horse,  which  has  been  macerated  for  some  days ;  the  ex- 
ternal laminae,  which  are  now  opaque,  can  be  peeled 
off,  leaving  behind  it  this  elastic  cornea,  which  preserves 
its  proper  curve  and  transparency ;  if  it  be  cut  it  will 
curl  upon  itself,  thus  exhibiting  true  elastic  cartilagi- 
nous properties.  Fix  the  eye  in  a  small  shallow  vessel, 
which  can  be  immersed  occasionally  under  water, 
carefully  raise  a  small  portion  of  the  sclerotic,  pass 
in  some  air  between  it  and  the  choroid,  these  mem- 
branes can  thus  be  easily  separated ;  then  dissect  oft' 
the  sclerotic;  this  tunic  can  be  readily  detached  as 
far  as  the  cornea,  here  it  adheres  to  the  ciliary  li- 
gament :  this  connexion  may  be  separated  with  the 
handle  of  the  knife,  the  cornea,  or  one-half  of  it,  mav 
also  be  removed  with  the  sclerotic  and  the  next  tunic 
of  the  eye  will  be  exposed,  the  choroid,  with  its  ap- 
pendages, the  ciliary  ligament,  ciliary  processes,  and 
iris. 

The  Choroid  coat  extends  from  the  optic  nerve  all 
round  the  eye,  between  the  sclerotic  and  retina,  as  far 
as  the  ciliary  ligament,  where  it  appears  on  the  oxter- 
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nal  surface  to  terminate,  but  when  a  portion  of  it  is 
raised,  its  internal  surface  will  be  found  to  extend  in- 
wards, in  the  form  of  folds  or  processes,  termed  ciliary, 
to  be  examined  presently ;  the  external  surface  of  the 
choroid  is  smooth  and  loosely  connected  to  the  scle- 
rotic by  the  ciliary  vessels  and  nerves,  and  by  fine  cel- 
lular tissue;  this  surface  is  generally  tinged  by  the 
pigment  which  transudes  through  it ;  on  this  layer  of 
the  choroid,  numerous  fine  vascular  ramifications*  run- 
ning in  parallel  arches,  may  be  observed ;  these  are 
connected  chiefly  with  the  veins,  and  are  termed  the 
vasa  vorticosa;  raise  a  portion  of  the  choroid,  by  tear- 
ing it  from  the  retina  with  a  forceps ;  its  internal  sur- 
face is  covered  by  a  brown  pigment,  which  is  thicker 
before  than  behind,  for  a  small  distance  round  the 
optic  nerve  it  is  deficient ;  wash  off  this  pigment,  the 
choroid  will  be  found,  if  previously  injected,  to  be  very 
vascular  and  villous  ;  this,  the  internal  layer,  which  by 
dissection  can  be  separated  from  the  external,  is  termed 
membrana  Ruyschiana ;  the  ciliary  arteries  supply  this 
coat  with  blood,  for  the  purpose  of  secreting  the  pig- 
ment, which  has  the  effect  of  absorbing  all  rays  of 
light  which  strike  the  sides  of  the  retina ;  the  optic 
nerve  passes  through  a  round  opening  in  this  mem- 
brane, the  edges  of  which  are  not  connected  to  the 
nerve ;  this  tunic  is  more  dense  anteriorly  than  pos- 
teriorly. 

The  Ciliary  Ligament  corresponds  to  the  junction  of 
the  iris  to  the  choroid,  and  of  the  cornea  to  the  sclero- 
tic ;  it  forms  a  ring  of  grey  colour,  about  two  lines  broad, 
of  a  soft  and  cellular  texture,  and  has  some  resemblance 
to  a  ganglion. 

The  Ciliary  Processes  are  sixty  or  seventy  small 
triangular  folds  of  the  choroid  coat,  which  are  ar- 
ranged in  a  radiated  manner  around  the  lens  on  the 
fore-part  of  the  vitreous  humour,  each  extends  in- 
wards and  backwards  from  the  ciliary  ligament  as  far 
as  the  border  of  the  lens ;  each  of  these  processes, 
as  well  as  the  interstices  between  them,  are  covered 
by  the  pigmentum  nigrum,  the  term  corona  ciliaris  is 
applied  to  this  part ;  the  anterior  edge  of  each  process 
is  connected  to  the  ciliary  ligament  and  iris,  the  pos- 


352 

terior  to  the  vitreous  humour,  and  the  internal  is  loose, 
and  forms  the  circumference  of  the  posterior  chamber  of 
the  eye. 

The   Iris  is  a  delicate  circular  membrane,  floating 
in  the  aqueous  humour  and  suspended  vertically  be- 
hind the    cornea,  so  as  to  divide  the   space  between 
this  and  the  lens  into  two  chambers,  an  anterior  and  a 
posterior,  the  former  is  the  larger  of  the  two ;  these 
chambers  communicate  through  the  central  aperture  in 
the  iris,  the  Pupil :  this  aperture  is  a  little  nearer  its 
nasal  than  its  temporal  side;  the  external  border  of  the 
iris  is  fixed  to  the  ciliary  ligament,  its  posterior  surface 
is  also  in  part  attached  to  the  same  and  to  the  ciliary 
processes ;  this  surface  is  covered  by  pigment,  and  is 
named  uvea ;  the  anterior  surface  is  covered  by  the 
fine  membrane  of  the  aqueous  humour,  and  streaked 
with  different  coloured  lines,  some  of  which  take  a  ra- 
diated course  from  the  circumference  towards  the  pu- 
pil, near  which  they  cross,  divide,  and  unite  again, 
and  appear  to  form  or  to  end  in  a  fasciculus  of  circular 
fibres,  which  bound  the  pupil,    and   which   are  of  a 
darker  tint.     The  iris,  when  examined  with  a  magnify- 
ing glass,  has  a  villous  appearance ;  when  the  pigment 
is  washed  off  the  posterior  surface,  the  fibrous  structure 
is  evident  there  also,  and  bristles  may  even  be  passed 
beneath  some  of  the  fasciculi ;  the  iris  is  supplied  with 
numerous  arteries  and  nerves  ;  the  former  are  branches 
of  the  long  and  anterior  ciliary,  the  latter  are  derived 
from  the  lenticular  ganglion,  and  from  the  nasal  nerve  ; 
it  is  not  generally  agreed  on  whether  the  fibrous  ap- 
pearance of  the  iris  depends  on  the  peculiar  arrange- 
ment of  its  vessels  and  nerves,  or  whether  it  possesses  a 
true  muscular  structure ;  its  functions  may  lead  one  to 
incline  to  the  latter  opinion,  as  the  pupil  lias  the  power 
of  contracting  rapidly  when  a  strong  light  approaches 
the  eye,  and  of  again  dilating  when  the  light  is  weak ; 
the  use,  therefore,  of  the  iris  is  to  regulate  the  quantity 
of  light  which  is  to  enter  the  eye.     The  pupil  is  closed 
in  the  fcetus  by  a  delicate  but  vascular  membrane,  the 
membrana pupillaris ;  this  membrane  is  ruptured  either 
at,  or  a  short  time  previous  to  birth. 
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The  Retina  may  be  best  exposed  by  gently  tearing 
off  the  choroid,  (the  eye  being  held  under  water,  and 
then  placing  an  inverted  glass  globe  filled  with  clear 
diluted  spirits  over  the  dissection,  the  retina  will  be- 
come slightly  opaque,  and  have  a  magnified  appear- 
ance. The  optic  nerve  having  pierced  the  choroid 
coat  ends  in  this  thin  and  delicate  membrane,  which 
is  transparent  in  the  very  recent  eye,  but  soon  be- 
comes opaque  after  death  ;  the  retina  extends  around 
the  sides  and  fore-part  of  the  vitreous  humour  without 
adhering  to  it,  as  far  forwards  as  within  two  lines  of 
the  lens  ;  here  the  nervous  matter  ends  by  an  abrupt 
line,  along  which  a  small  blood-vessel  runs.  The  reti- 
na is  divisible  into  three  layers ;  first,  lamina  serosa ; 
second,  lamina  nervosa  ;  and  third,  lamina  vasculosa. 
The  external  or  serous  layer  is  extremely  delicate,  it 
may  be  separated  by  gentle  pressure  with  the  handle 
of  the  knife,  under  water.  This  membrane  was  dis- 
covered by  Dr.  Jacob.  The  middle,  or  the  nervous 
layer,  is  soft  and  grey,  and  continuous  with  the  optic 
nerve  ;  the  internal  or  vascular  layer  is  very  delicate  ; 
it  lies  on  the  vitreous  humour,  and  is  continued  on  its 
fore-part  to  the  capsule  of  the  lens,  where  it  becomes 
adherent  to  the  hyaloid  membrane..  Dissect  off  the 
posterior  half  of  the  retina  from  the  vitreous  humour, 
or  cut  transversely  a  fresh  eye,  and  allow  the  humours 
to  fall  out,  then  look  on  the  concave  surface  of  the  re- 
tina, and  we  may  observe  in  the  centre  of  the  optic 
nerve  a  small  dark  point,  iheporus  options  ;  this  is  the 
central  artery  of  the  retina,  which  then  spreads  its 
branches  in  the  internal  layer  of  the  retina  ;  about  two 
lines  external  to  thfs,  and  in  the  axis  of  the  eye,  is  a 
small  yellow  or  orange  spot,  thepunctum  aureum ;  the 
retina  is  thrown  into  folds  around  this  ;  some  describe  a 
perforation  and  deficiency  of  the  retina  at  this  spot,  it 
rather  appears,  however,  to  depend  on  some  peculiar  or- 
ganization. The  humours  of  the  eye  are  the  aqueous, 
crystalline,  vitreous. 

The  aqueous  humour  is  perfectly  colourless,  about 
five  grains  in  quantity  ;  it  fills  the  anterior  and  poste- 
rior chambers,  the  former  about  two  lines,  the  latter 
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secreted  by  a  fine  membrane,  which  is  continued  from 
the  cornea  over  the  iris,  and  through  its  pupillary  mar- 
gin to  its  posterior  surface  ;  in  the  human  eye,  however, 
it  is  impossible  to  trace  any  such  membrane  through  this 
extent.  This  fluid  supports  the  cornea  and  the  iris,  the 
latter  can  float  and  move  freely  in  a  fluid  of  such  thin 
consistence. 

The  crystalline  humour  is  a  transparent  double  con- 
vex lens,  a  little  more  prominent  behind  than  before, 
imbedded  in  the  fore-part  of  the  vitreous  humour  be- 
hind the  anterior  third  of  the  eye,  and  a  little  nearer 
to  its  nasal  than  its  temporal  side.  Its  axis  corresponds 
to  that  of  the  pupil  ;  it  is  surrounded  by  a  fine  capsule, 
which  is  thin  and  soft  posteriorly,  but  anteriorly  dense, 
and  peculiarly  elastic  ;  a  small  quantity  of  fluid  (liquor 
Morgagni)  is  contained  between  the  lens  and  its  cap- 
sule ;  the  lens  is  retained  in  its  place  by  the  hyaloid 
membrane,  which  splits  into  two  laminae  at  its  border  ; 
these  laminae  pass,  one  before,  the  other  behind  it,  and 
become  connected  to  the  proper  capsule  ;  a  small  tri- 
angular canal  (canal  of  Petit)  is  enclosed  between 
these  layers,  the  bas.e  is  formed  by  the  circumference 
of  the  lens.  This  canal  is  intersected  by  fine  septa,  it 
therefore  presents  a  cellular  or  vesicular  appearance 
when  distended  by  air  or  injection.  Some  describe  this 
canal  as  formed  by  the  division  of  the  lamina  vasculosa 
into  two  layers.  The  lens  is  soft  and  pulpy  externally, 
more  dense  towards  the  centre,  or  a  little  internal  to 
that  point ;  maceration  or  boiling  causes  it  to  separate 
into  wedge  or  triangular  shaped  pieces,  the  apices  to- 
wards the  centre  ;  each  piece  appears  composed  of  suc- 
cessive plates,  and  each  plate  has  a  fibrous  structure. 
In  the  foetus  the  lens  is  reddish  and  very  soft ;  in  the 
adult  it  is  transparent,  and  in  the  old  it  has  an  amber 
or  yellowish  cast  towards  the  centre ;  the  capsule  of 
the  crystalline  lens  receives  some  fine  vessels  from  the 
central  artery  of  the  retina.  The  lens  refracts  the  rays 
of  light,  and  causes  them  to  converge  to  a  focus  on  the 
retina. 

The  vitreous  humour  fills  the  two  posterior  thirds  of 
the  globe  of  the  eye,  it  is  thin  and  almost  watery,  but 
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being  enclosed  in  a  fine  membrane,  it  has  a  gelatinous 
consistence ;  this  membrane  is  called  hyaloid,  it  en- 
closes the  fluid,  and  sends  processes  into  it,  so  as  to 
divide  the  whole  mass  into  numerous  cells,  which  com- 
municate so  freely  that  air  injected  will  rapidly  distend 
them  ;  or  if  one  or  two  openings  be  made  in  this  cap- 
sule, the  whole  of  the  fluid  will  gradually  escape  ;  an- 
teriorly the  crystalline  lens  is  connected  to  this  humour 
by  the  hyaloid  membrane  separating  into  two  laminae  ; 
external  to  the  lens,  the  ciliary  processes  and  the  in- 
tervening pigment  mark  it  in  a  striated  manner,  like  the 
disk  of  a  flower  ;  this  appearance,  therefore,  has  been 
called  the  ciliary  disk,  or  corona  ciliaris  :  the  vitreous 
humour  serves  to  supportand  expand  the  retina,  and  the 
other  tunics  of  the  eye,  also,  in  transmitting  the  rays  of 
light  from  the  lens,  it  prevents  their  too  rapid  converg- 
ence, and  thus  causes  an  image  of  larger  size  to  be 
painted  on  the  retina. 


SECTION  V. 

OF      THE      SKIN. 

THE  integument  of  the  body  is  composed  of  one  con- 
tinued membrane,  which  is  very  dense,  at  the  same  time 
very  extensible  ;  at  the  several  orifices,  it  is  continuous 
with  the  mucous  membranes,  a  vascular  line  alone  marks 
the  distinction  between  them  :  by  maceration  or  putre- 
faction the  skin  may  be  divided  into  three  laminae,  the 
cuticle,  rete  mucosum,  and  cutis  vera.  The  cuticle  or 
epidermis  is  the  external  layer  of  the  skin,  it  is  dry, 
thin,  and  transparent,  -and  destitute  of  nerves  and  ves- 
sels, it  is  most  intimately  connected  to  the  cutis  by  nu- 
merous fine  hairs  which  pass  through  it,  also  by  the  se- 
veral exhalant  and  absorbent  vessels  that  open  on  its  sur- 
face by  very  minute  pores  ;  in  some  situations  it  is  very 
dense  and  opaque,  as  in  the  hands  and  feet ;  it  is  conti- 
nued as  a  very  fine  pellicle  into  the  different  orifices,  and 
can  be  traced  for  a  considerable  distance  on  the  mucous 
membranes,  thus,  from  the  lips  it  extends  over  the 
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pharynx  and  along  the  oesophagus  as  far  as  the  cardiac 
orifice  of  the  stomach,  where  it  terminates  in  a  fimbri- 
ated margin;  from  the  external  ear  it  extends  along 
the  meatus  externus,  and  covers   the    membrana-tym- 
pani ;  inferiorly  also  it  is  continued  along  the  mucous 
lining  of  the  urethra,  vagina,  and  rectum  ;  the  cuticle 
serves  to  defend  certain  parts  of  the  body  from  pressure, 
to  protect  its  surface  from  contact,  and  to  prevent  evapo- 
ration.    The  rete  mucosum  is  a  thin  vascular  lamina, 
adhering  to  the  cutis,  connected  to  it  by  vessels,  it  has 
a  villous  appearance,  and  is  tinged  with  a  mucous  fluid, 
which  presents  different  shades  of  colour  in   different 
situations  and   in  different  individuals;  the  peculiar 
complexion  or  colour  of  the  body  depends  upon   this 
secretion  ;  in  the  negro,  it  is  very  thick  and  black,  while 
the  cuticle  is  transparent  and  the  cutis  vascular  and 
red  ;  some  anatomists  divide  the  rete  mucosum  into  two, 
and  some  even  into  three  or  four  laminae.     The  cutis 
vera,  dermis  or  chorion,  is  much  more   dense  than 
either  of  the  preceding  laminae  ;  it  is  very  tough  and 
strong,  in  some  situations  more  so  than  in  others  ;  its 
internal  surface  is  cellular,  its  external  is  smooth  and 
very  vascular,  it  is  also  highly  sensible,  particularly  in 
some  situations,  as  in  the  fingers  and  toes,  where  nu- 
merous nerves  are  distributed  to  it  in  the  form  of  small 
conical  or  oval  papillae  ;  these  are  very  distinct  at  the 
end  of  each  finger,  they  are  very  vascular,  and  into  each 
a  nervous  filament  can  be  traced  ;  in  these  papillae  the 
sense  of  touch  more  particularly  resides.     The  subcu- 
taneous cellular  tissue  is  connected  to  the  deep  surface  of 
the  cutis,  which  is  itself  cellular ;  the  cellular  mem- 
brane is  considered  by  some  as  a  part   of  the  integu- 
ments ;  in  some  parts  of  the  body,  particularly  if  ex- 
posed to  pressure,  the  cells  are  filled  with  adeps,  in  other 
situations,  where  the  parts  are  subject  to  motion,  the 
cells  are  very  loose,  and  only  contain  a  fine  serous  exha- 
lation ;  the  former  species  of  cellular  membrane  has 
been  named  adipose  membrane,  the  latter  reticular 
membrane. 


PART  III. 
C  H  A  P  T  E  R   I . 


ANATOMY  OF  THE  VASCULAR  SYSTEM. 


UNDER  THIS  HEAD  WE  MAY  CONSIDER  THE  ANA- 
TOMY OF  THE  ARTERIES,  VEINS,  AND  LYMPHA- 
TICS. 


SECTION  I. 

ANATOMY      OP      THE      ARTERIES. 

1  HE  principal  blood-vessels  havebeen  already  described 
in  the  anatomy  of  the  different  regions  ;  in  the  present 
section  the  arteries  shall  be  considered  in  a  systematic 
manner,  commencing  with  the  aorta,  and  tracing  its 
branches  through  all  parts  of  the  body. 

AORTA  arises  from  the  upper  part  of  the  left  ven- 
tricle, opposite  the  fourth  or  fifth  dorsal  vertebra,  (see 
page  72,)  ascends  obliquely  forwards  and  to  the  right 
side,  then  turns  backwards  and  to  the  left,  and  then  de- 
scends along  the  dorsal  vertebrae;  it  thus  forms  the  arch 
which  terminates  on  the  left  side  of  the  fourth  vertebra  ; 
the  thoracic  aorta  descends  along  the  left  side  of  the  re- 
maining dorsal  vertebrae,  inclining  a  little  to  their  fore- 
part inferiorly,  and  passes  between  the  crura  of  the 
diaphragm  :  the  abdominal  aorta  descends  on  the  lum- 
bar vertebrae,  as  far  as  the  fourth  or  fifth,  where  it  di- 
vides into  two  common  iliac  arteries.  The  aorta  is 
at  first  covered  by  the  pericardium  and  the  pulmonary 
artery  ;  as  it  ascends  it  lies  between  this  vessel  and  the 
vena  cava  ;  the  arch  lies  on  the  trachea  a  little  above  its 
division,  and  on  the  bodies  of  the  second  and  third  ver- 


35S 

tebrae.  In  the  posterior  mediastinum  the  aorta  de- 
scends on  the  left  of  the  thoracic  duct  and  vena  azygos, 
and  rather  behind  the  oesophagus.  In  the  abdomen  it 
lies  between  the  crura  of  the  diaphragm  and  the  psoae 
muscles,  on  the  left  side  of  the  vena  cava  and  behind 
the  vena  porta,  thepancreasandtheperitoneeum.  From 
the  arch  of  the  aorta  five  arteries  arise,  the  right  and 
left  coronary,  the  innominata,  the  left  carotid,  and  left 
subclavian. 

The  right  and  left  Coronary  Arteries  arise  above 
two  of  the  sigmoid  valves  ;  the  right  proceeds  along  the 
base  towards  the  right  side  of  the  heart,  divides  into  se- 
veral long  branches,  which  supply  the  parietes  of  the 
right  auricle  and  ventricle,  and  communicate  with  the 
left  coronary:  the  fe/i?  descends  obliquely  along  the  left 
side  of  the  heart  supplying  the  parietes  of  the  left  auri- 
cle and  ventricle,  and  communicating  with  the  former 
around  the  base  and  apex  of  the  heart. 

The  arteria  innominata  arises  from  the  upper  part  of 
the  arch,  ascends  obliquely  to  the  right  side,  in  front  of 
the  trachea,  and  behind  the  sterno  thyroid  muscle,  and 
the  left  vena  innominata  ;  opposite  the  sternal  end  of  the 
clavicle  it  divides  into  the  right  subclavian  and  right  ca- 
rotid arteries. 

The  right  and  left  carotid  arteries  ;  the  right  arises 
from  the  arteria  innominata,  the  left  from  the  arch  of 
the  aorta ;  these  vessels  ascend  obliquely  outwards  as 
high  as  the  os  hyoides,  opposite  which  each  divides 
into  the  internal  and  external ;  in  this  course  they  are 
covered  inferiorly  by  the  sterno-mastoid,  hyoid,  and 
thyroid,  and  omo-hyoid  muscles  ;  and  superiorly,  only 
by  the  skin,  platysma,  and  fascia ;  the  left  is  also  cover- 
ed inferiorly  by  the  sternum  and  the  vena  innominata, 
and  at  its  origin  differs  from  the  right  in  lying  on  the 
trachea,  thoracic  duct  and  oesophagus,  but  after  this 
both  ascend  in  front  of  the  longus  colli  and  rectus 
capitis  muscles,  the  inferior  thyroid  artery,  and  the 
recurrent  and  sympathetic  nerves,  and  are  enclosed  in  a 
sheath  of  cellular  membrane,  along  with  and  to  the  tra- 
cheal  side  of  the  vagus  nerve  and  the  internal  jugular 
vein. 
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The  external  carotid  artery  ascends  obliquely  back- 
wards to  the  fore-part  of  the  meatus  auditorius,  covered 
by  the  skin,  platysma,  and  fascia,  also  by  the  lingual 
nerve,  digastric  and  stylo-hyoid  muscles,  the  parotid 
gland  and  portio  duraiierve  ;  it  lies  superficial  to  the  in- 
ternal carotid,  stylo-pharyngeus,  and  stylo-glossus  mus- 
cles, the  glosso-pharyngeal  nerve,  and  part  of  the  parotid 
gland ;  it  gives  off  the  following  arteries,  anteriorly,  the 
superior  thyroid,  lingual,  and  labial;  posteriorly  themus- 
cular, auricular,  and  occipital;  superiorly, the  pharyngeal, 
transverse  facial,  temporal,  and  internal  maxillary. 

The  superior  thyroid  artery  arises  opposite  the  cornu 
of  the  thyroid  cartilage,  descends  obliquely  for  wards  and 
in  wards  beneath  thesterno-thyroid,  and  omo-hyoid  mus- 
cles, and  sends  off  the  following  branches: — 1st,  the 
superficial,  distributed  to  the  in  teguments  and  superficial 
muscles  ;  2d,  the  laryngeal,  accompanying  the  superior 
laryngeal  nerve  between  the  os  hyoides  and  thyroid  car- 
tilage, and  distributed  to  the  muscles  and  mucous  mem- 
brane of  the  larynx  ;  3d,  hyoidean,  small  and  irregular, 
to  the  lower  border  of  the  os  hyoides  and  adjacent  mus- 
cles ;  and  4th,  superior  thyroid,  is  distributed  to  the  thy- 
roid gland. 

The  linyual  artery  arises  immediately  above  the 
preceding;  it  ascends  tortuously  and  obliquely  forwards 
and  inwards  above  the  os  hyoides  to  the  base  of  the 
tongue,  between  the  hyo  and  the  genio-hyo-glossi  mus- 
cles, and  then  runs  horizontally  forwards  towards  the 
tip  of  the  tongue  ;  it  gives  off  the  following  branches, 
\§t,hyoidean,  small  and  irregular;  2d,dorsalis  lingua?, 
which  ascends  to  the  dorsum  of  the  tongue,  and  is  lost 
on  the  mucous  membrane,  near  its  base,  also  on  the 
velum  and  fauces ;  3d,  sublingual,  passes  forwards  and 
outwards  to  the  sublingual  gland,  mylo-hyoid  muscle, 
and  mucous  membrane  of  the  mouth  ;  and  4th,  ranine, 
which  continues  along  the  lingualis  muscle  to  the  tip  of 
the  tongue. 

The  labial  or  external  maxillary  artery  arises  op- 
posite the  os-hyoides,  ascends  obliquely  forwards  be- 
hind the  digastric  and  between  the  sub-maxillary  gland 
and  the  base  of  the  jaw,  turns  round  the  latter  ante- 
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rior  to  the  masseter  muscle,  and  then  ascends  obliquely 
forwards  and  inwards  towards  the  side  of  the  nose ;  in 
the  neck  it  gives  off,  1st,  inferior  palatine,  which  as- 
cends along  the  side  of  the  pharynx,  and  supplies  the 
velum  and  the  amygdala  ;  the  branch  to  the  latter  often 
arises  distinctly ;  2nd,  glandular  to  the  submaxillary 
and  adjoining  lymphatic  glands;  3rd,  siibmental  runs 
along  the  mylo-hyoid  muscle  to  the  chin,  and  supplies 
thesurroundingmuscles.  Onthe  face  it  gives  off,  4th,  in- 
ferior labial  to  the  muscles  and  integuments  between 
the  lip  and  the  chin  ;  5th,  the  inferior  and  superior  co- 
ronary, these  run  along  the  border  of  the  lips  close  to 
the  mucous  membrane  and  directly  join  those  from  the 
opposite  side  ;  6th,  later -alls  nasi  to  the  muscles  and 
skin  on  the  side  and  dorsum  of  the  nose ;  and  7th,  angu- 
lar is,  which  communicates  with  the  ophthalmic. 

The  muscular  artery  descends  obliquely  backwards, 
divides  into  several  branches,  which  are  principally  dis- 
tributed to  the  sterno-mastoid  muscle  and  to  the  surround- 
ing cellular  tissue  and  glands. 

The  occipital  artery  arises  opposite  the  labial,  as- 
cends obliquely  backwards  behind  the  digastric,  then 
curves  horizontally  backwards  between  the  mastoid 
process  and  the  atlas,  and  near  the  mesial  line  it 
ascends  on  the  occiput ;  it  gives  off  several  muscular 
branches,  some  to  the  mastoid  and  trapezius  muscles, 
several  to  the  deep  muscles  on  the  side  and  back  of 
the  neck,  and  on  the  occiput  it  divides  into  tortuous 
branches,  which  ascend  in  different  directions  in  the 
scalp,  and  inosculate  with  the  different  arteries  in  that 
region. 

The  posterior  auricular  artery  arises  above,  often 
in  common  with  the  occipital ;  it  ascends  behind  the 
parotid  and  between  the  meatus  auditorius  and  the 
mastoid  process  ;  it  divides  into  several  branches  which 
are  lost  in  the  integuments  of  the  ear  and  in  the 
scalp. 

The  inferior  or  ascending pliaryngeal  artery  arises 
near  the  division  of  the  common  carotid,  ascends  ver- 
tically to  the  base  of  the  skull,  and  sends  off  several 
pharyngeal  and  palatine  branches,  ^nd  ends  in  a  small 
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branch  that  passes  through  the  foramen  lacerum  pos- 
terius,  and  supplies  the  dura  mater  at  the  base  of  the 
cranium. 

The  transverse  artery  of  the  face  arises  from  the 
carotid  in  the  parotid  gland,  accompanies  the  duct  of 
Steno,  and  is  distributed  to  the  muscles  and  integu- 
ments of  the  face,  and  joins  the  branches  of  the  facial 
artery. 

The  temporal  artery  ascends  through  the  parotid 
gland  between  the  meatus  auditorius  and  the  articu- 
lation of  the  maxilla,  behind  the  zygoma,  and  divides 
on  the  temporal  fascia  into  an  anterior  and  posterior 
branch;  it  gives  off,  1st,  branches  to  the  gland; 
2nd,  anterior  auricular  ;  3rd,  the  middle  temporal ; 
this  pierces  the  fascia  and  is  distributed  to  the  tem- 
poral muscle ;  4th,  the  anterior  or  frontal  supplies 
the  skin  and  muscles  of  the  forehead,  and  joins  the 
ascending  branches  of  the  ophthalmic  artery ;  5th, 
posterior  temporal  bends  backwards  and  upwards  in  the 
scalp  and  inosculates  with  the  occipital  and  auricular  ar- 
teries. 

The  internal  maxillary  artery  ascends  obliquely 
forwards  behind  the  neck  of  the  maxilla,  between  the 
pterygoid  muscles,  then  between  the  external  ptery- 
goid  and  the  temporal  muscle,  it  then  bends  down 
into  the  pterygo-maxillary  fossa ;  it  gives  off  the  fol- 
lowing branches,  1st,  while  internal  to  the  neck  of 
the  maxilla,  the  middle  artery  of  the  dura  mater  ;  this 
ascends  to  the  base  of  the  cranium,  passes  through 
the  spinous  hole  of  the  sphenoid  bone,  then  runs 
outwards  and  forwards,  and  again  ascends  along  the 
great  wing  of  the  sphenoid  bone  to  the  inferior  angle 
of  the  parietal,  which  bone  it  grooves  very  deeply  ;  it 
then  ascends  between  this  bone  and  the  dura  mater, 
divides  into  several  branches,  which  ascend  obliquely 
backwards,  and  are  lost  in  the  bone  and  the  dura  mater ; 
2nd,  the  inferior  dental  arises  opposite  the  last,  de- 
scends obliquely  forwards  between  the  bone  and  the 
internal  lateral  ligament,  enters  the  dental  foramen, 
and  proceeds  beneath  the  teeth,  to  the  roots  of  which 
it  sends  very  small  arteries,  and  through  the  mental 
hole  it  sends  a  small  branch  to  the  muscles  and  mu- 
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cous  membrane,  and  to  inosculate  with  branches  of 
the  labial  artery ;  between  the  pterygoid  muscles  it 
sends  off,  3rd,  the  deep  temporal  branches,  one  pos- 
terior, the  other  anterior ;  these  supply  the  muscle  and 
ascend  close  to  the  bone ;  4th,  masseteric  ;  5th,  ptery- 
goid; 6th,  buccal,  to  the  buccinator  muscle,  the  i'at 
and  integuments  of  the  cheek ;  7th,  superior  dental, 
which  winds  round  the  maxillary  tuberosity  and  sends 
branches  into  the  alveoli  and  to  the  gums  ;  in  the 
spheno-rnaxillary  fossa  it  gives  off,  8th,  infra-orbital-, 
which  passes  along  the  canal  of  that  name,  is  distributed 
to  the  muscles  of  the  face,  and  communicates  with 
the  arteries  of  that  region  ;  9th,  nasal  passes  inwards 
through  the  spheno-palatine  hole,  and  is  distributed  to 
the  mucous  membrane  on  the  spongy  bones  and  on  the 
septum  ;  10th,  the  superior  palatine  descends  along 
the  posterior  palatine  canal,  and  is  distributed  to  the 
muscles  and  to  the  mucous  membrane  of  the  palate, 
principally  to  the  hard  palate  ;  llth,  the  mdian  ;  this 
is  a  small  branch  which  passes  backwards,  and  takes 
the  course  of  the  first  part  of  the  vidian  nerve ;  these 
terminating  branches  of  the  internal  maxillary  artery 
are  entangled  with  the  divisions  of  the  superior  maxillary 
nerve. 

The  internal  carotid  artery  ascends  along  the  verte- 
bral column  and  the  side  of  the  pharynx  from  the  com- 
mon carotid,  posterior  and  external  to  the  external  ca- 
rotid, behind  the  digastric  and  styloid  muscles,  internal 
to  the  jugular  vein  and  anterior  to  the  vagus  and  sym- 
pathetic nerves,  to  the  foramen  caroticum  in  the  pe- 
trous bone;  it  then  bends  tortuously  forwards,  upwards, 
and  inwards,  through  the  carotid  canal,  accompanied 
by  the  superior  branches  of  the  sympathetic,  enters  the 
cavernous  sinus,  through  which  itmakestworemarkable 
turns  internal  to  the  sixth  pair  of  nerves,  and  arriving 
at  the  anterior  clinoid  process,  it  bends  upwards  and 
backwards,  and  a  little  outwards,  and  opposite  the  in- 
ternal extremity  of  the  fissure  of  Sylvius  it  divides  into 
its  three  terminating  branches,  it  first  gives  off  the  oph- 
thalmic artery :  in  the  neck,  and  in  the  carotid  canal,  it 
sends  small  and  unimportant  branches  to  the  surround- 
ing parts. 
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The  Ophthalmic  Artery  arises  close  to  the  anterior 
clinoid  process,  passes  forwards  through  the  optic  fora- 
men, below  the  optic  nerve  and  external  to  it ;  in  the 
orbit  it  rises  above  this  nerve  and  twines  round  it  to  the 
inner  side  of  this  cavity,  along  which  it  passes  to  the 
inner  canthus,  where  it  terminates  ;  while  on  the  outer 
side  of  the  optic  nerve  it  sends  off,  1st,  centralis  re- 
tince,  very  small,  pierces  the  sheath  of  the  optic  nerve, 
passes  along  the  centre  of  the  latter,  into  the  eye,  where 
it  divides  into  delicate  ramifications  ;  these  spread  along 
the  internal  layer  of  the  retina,  and  one  or  two  pierce 
the  vitreous  humour,  and  extend  to  the  capsule  of  the 
lens  ;  2nd,  the  lachrymal  passes  along  the  external  rec- 
tus  muscle,  and  supplies  the  lachrymal  gland,  and  the 
external  part  of  the  palpebrae ;  while  above  the  optic 
nerve  it  gives  off,  3rd,  the  supra-orbital,  which  passes 
forwards  along  the  levator  palpebrae,  and  through  the 
superciliary  notch,  supplies  the  muscles  and  integu- 
ments of  the  eye-brow,  and  ascending  on  the  fore-head , 
divides  into  several  branches,  which  are  distributed  to 
the-scalp,  and  communicate  with  the  temporal  and  occi- 
pital arteries  ;  4th,  the  posterior  ciliary,  ten  or  twelve 
in  number,  very  small,  surround  the  optic  nerve,  and 
pierce  the  back  part  of  the  sclerotic  ;  pass  between  it 
and  the  choroid,  and  are  distributed  to  the  latter  ;  some 
of  their  branches  continue  as  far  as  the  ciliary  processes 
and  the  iris;  5th,  long  ciliary,  one  on  each  side ;  they 
pass  horizontally  forwards,  between  the  sclerotic  and 
choroid  membranes,  as  far  as  the  ciliary  circle  ;  here 
they  divide,  and  form  a  circular  inosculation  round  the 
circumference  of  the  iris  ;  from  this  several  branches 
radiate  inwards,  and  again  unite  in  a  circle  near  the  pu- 
pil ;  6th,  muscular  arteries,  to  the  different  muscles  in 
the  orbit ;  7th,  ethmoidal,  passes  'through  the  poste- 
rior orbital  foramen  to  the  mucous  membrane  in  the 
ethmoid  cells  ;  8th,  superior  and  inferior  palpelral, 
to  the  palpebrae,  caruncula,  conjunctiva,  and  lachrymal 
sac  ;  9th,  nasal,  passes  beneath  the  trochlea,  along 
the  side  of  the  nose,  and  inosculates  with  the  labial 
artery  ;  10th,  frontal ',  ascends  to  the  eye-brow  and  fore- 
head. 

R  2 
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The  posterior  communicating  artery  arises  from  the 
carotid,  opposite  the  ophthalmic  ;  passes  backwards  and 
inwards,  external  to  the  corpora  mamillaria,  and  joins 
the  posterior  cerebral  artery  ;  this  artery  forms  the  late- 
ral part  of  the  circle  of  Willis  ;  it  sends  several  branches 
to  the  surrounding  pia  mater. 

The  anterior  cerebral  artery,  or  arteria  callosa, 
passes  forwards  and  inwards  abovethe  optic  nerve ;  anas- 
tomoses with  the  opposite,  by  a  short  transverse  branch, 
(the  anterior  communicating  artery,)  it  then  bends  up- 
wards and  backwards  round  the  corpus  callosum,  on 
which  it  terminates  by  dividing  into  branches  for  the  cor- 
responding hemisphere  of  the  cerebrum. 

The  middle  cerebral  artery,  very  large,  passes  out- 
wards in  the  fissure  of  Sylvius,  and  divides  into  two 
tortuous  branches,  which  supply  the  anterior  and  middle 
lobes  of  the  cerebrum.  (See  page  296. ) 

The  subclavian  arteries  ;  the  right  arises  from  the 
arteria  innominata,  and  proceeds  nearly  transversely 
outwards,  between  the  scaleni  muscles,  then  obliquely 
downwards  and  outwards  behind  the  clavicle  ;  it  is  co- 
vered at  first  by  the  sterno-mastoid,  hyoid,  and  thyroid 
muscles  ;  by  the  internal  jugular  vein,  the  vagus,  and 
branches  of  the  sympathetic  nerve ;  next,  by  the  phre- 
nic nerve  and  anterior  scalenus  muscle,  and  externally 
only  by  the  skin,  platysma,  and  fascia;  it  first  passes 
over  the  recurrent  nerve,  the  longus  colli  muscle,  and 
sympathetic  nerve  :  next,  the  pleura  and  middle  scale- 
nus muscle,  and  lastly,  the  first  rib.  The  left  subcla- 
vian arises  from  the  posterior  part  of  the  arch  of  the 
aorta,  ascends  nearly  vertically  out  of  the  chest ;  then 
turns  outwards  and  down  wards  between  the  scaleni  mus- 
cles, and  over  the  first  rib  ;  in  the  chest  this  artery  lies 
very  deep,  and  is  covered  by  the  pleura  and  the  lung, 
also  by  the  vena  innominata,  the  vagus,  the  sternum, 
and  the  muscles  attached  to  it ;  it  lies  near  the  vertebrae, 
along  the  side  of  the  oesophagus  and  thoracic  duct ;  in 
the  rest  of  its  course,  its  relations  are  similar  to  those  of 
the  right ;  each  sends  off  the  following  branches,  verte- 
bral, thyroid  axis,  internal  mammary,  superior  inter- 
costal and  deep  cervical. 
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The  Vertebral  Artery,  arises  from  the  upper  and  back 
part  of  the  subclavian  :  ascends  behind  the  inferior  thy- 
roid artery,  enters  the  foramen  in  the  transverse  pro- 
cess of  the  fifth  or  sixth  cervical  vertebra,  and  ascends 
through  the  several  foramina  in  the  superior  vertebrae 
as  high  as  the  second ;  it  then  bends  backwards  and  out- 
wards ;  passes  through  the  foramen  in  the  transverse 
process  of  the  atlas  ;  it  then  turns  backwards  and  in- 
wards, round  the  articulation  of  this  vertebra  with  the 
condyle,  and  pierces  the  dura  mater :  it  then  ascends 
obliquely  inwards  and  forwards  between  the  olivary  and 
pyramidal  bodies,  and  at  the  lower  edge  of  the  pons  it 
unites  with  the  opposite,  to  form  the- basilar  artery  ;  in 
this  course  it  gives  small  branches  to  the  spinal  nerves 
and  to  the  inter-vertebral  muscles ;  at  the  foramen  mag- 
num it  gives  off,  1st  and  2d,  the  posterior  and  anterior 
spinal  arteries,  which  descend  all  along  the  spinal  cord; 
3rd,  the  inferior  cerebral  artery  often  arises  from  the 
basilar ;  it  runs  tortuously  around  themedulla  oblongata, 
below  the  vagus,  and  sends  its  numerous  branches  to  the 
inferior  surface  of  the  cerebellum. 

The  basilar  artery  is  formed  by  the  confluence  of 
the  two  vertebral ;  it  ascends  in  the  median  groove  on 
the  pons  varolii,  sends  small  branches  to  the  surround - 
ing  membrane,  and  at  the  upper  edge  of  that  body  it 
divides  into  four  branches,  two  for  each  side,  1st,  the 
superior  cerebellar  artery,  passes  outwards  and  back- 
wards, to  the  upper  surface  of  each  hemisphere  of  the 
cerebellum  on  which  it  spreads  its  branches  ;  2d,  the 
posterior  cerebral  artery,  this  receives  the  posterior 
branch  of  the  internal  carotid,  bends  backwards  and  out- 
wards, and  spreads  its  ramifications  on  the  posterior  lobe 
of  the  cerebral  hemisphere.  (See  page  364.) 

The  thyroid  axis  arises  from  the  upper  part  of  the 
subclavian  close  to  the  scalenus  and  phrenic  nerve,  it 
immediately  divides  into  the  four  following  branches : — 
1st,  the  inferior  thyroid,  ascends  tortuously  behind  the 
common  carotid,  then  bends  downwards  and  inwards, 
sends  branches  to  the  trachea,  oesophagus,  &c.  and  is 
distributed  to  the  thyroid  gland,  in  which  it  inoscu- 
lates with  the  superior  thyroid,  and  with  the  arteries 
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of  the  opposite  side;  2d,  i\\e ascending  cervical  ascends 
along  and  is  distributed  to  the  anterior  scalenus,  longus 
colli,  and  rectus  capitis  anticus  major  muscles ;  3rd, 
stipra-scapularnms  obliquely  outwards  anddownwards 
beneath  the  clavicle,  passes  above  the  notch  in  the  su- 
perior costa  of  the  scapula,  supplies  the  supra-spinatus 
muscle,  and  descends  beneath  the  acromion  process  to 
the  infra-spinatus  and  teres  minor  muscles ;  4th,  trans- 
ver salis  colli  ascends  obliquely  outwards  round  the  sca- 
leni  muscles,  and  beneath  the  trapezius  ;  it  divides  into 
two  branches,  one,  the  cervicalis  superficialis,  supplies 
the  superficial  muscles  on  the  side  and  back  part  of  the 
neck  ;  the  other,  the  posterior  scapular  artery,  de- 
scends beneath  the  levator  anguli  scapulae,  and  the 
rhomboid  muscles  along  the  base  of  the  scapula  as  far  as 
the  inferior  angle,  where  it  inosculates  with  the  subsca- 
pular  artery  ;  the  posterior  artery  of  the  scapula,  as  also 
the  supra-scapular  in  many  subj  ects,  arise  distinctly  from 
the  subclavian  artery. 

The  internal  mammary  artery  arises  opposite  the 
thyroid  axis ;  it  descends  obliquely  forwards  and  inwards, 
between  the  cartilages  of  the  ribs  and  the  pleura,  as 
far  as  the  ensiform  cartilage,  it  gives  branches  to  the 
pleura,  pericardium,  and  mediastinum,  a  long  branch 
to  the  diaphragm,  which  accompanies  the  phrenic 
nerve,  also  intercostal  branches,  which  inosculate  with 
theaorticintercostals;  it  terminates  by  sending  branches 
to  the  diaphragm,  and  to  the  abdominal  muscles ;  the 
latter  inosculate  with  the  epigastric  artery. 

The  superior  intercostal  artery  arises  between  the 
scaleni,  descends  behind  the  pleura,  in  front  of  the  neck 
of  the  first  and  second  ribs,  and  supplies  the  two  first 
pair  of  intercostal  muscles. 

The  cervicalis  profunda  arises  opposite  the  last,  as- 
scends  obliquely  backwards  and  outwards,  between  the 
transverse  processes  of  the  sixth  and  seventh  cervical 
vertebrae,  and  ascending  on  the  back  of  the  neck,  sup- 
plies the  complexus  and  the  other  deep  muscles  in  that 
region,  and  inosculates  with  the  descending  branches  of 
the  occipital  artery. 

The  Axillary  artery  descends  from  the  lower  edge  of 
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the  first  rib,  obliquely  outwards  to  the  tendon  of  the 
latissimus  dorsi  muscle ;  it  is  covered  by  the  integu- 
ments, and  at  first  by  the  external  border  of  the  great 
pectoral  muscle,  lower  down  by  the  great  and  lesser 
pectoral,  and  still  lower  down  by  the  tendon  of  the 
great  pectoral  only  ;  it  passes  over  the  first  intercostal, 
and  serratus  magnus  muscles,  the  brachial  plexus,  the 
sub-scapular  and  the  tendons  of  the  latissimus  dorsi  and 
teres  major  muscles;  the  axillary  vein  descends  along  its 
inner  and  anterior  part,  and  the  brachial  plexus  lies,  pos- 
terior and  external  to  it ;  it  sends  off  the  following  arte- 
ries, the  thoracica  acromialis,  the  superior  and  long- 
thoracic,  the  sub-scapular,  the  posterior  and  anterior  cir- 
cumflex. 

The  acromial  thoracic  artery  arises  from  the  front  of 
the  axillary  belowthesubclavianmuscle,abovethelesser 
pectoral,  and  opposite  the  fissure  between  the  great  pec- 
toral and  deltoid  muscles;  it  divides  into  several  branches, 
which  pass  some  to  the  pectoral  muscles,  others  to  the 
acromion  process,  deltoid  muscle,  and  integuments  of 
the  shoulder  and  arm,  one  long  branch  accompanies  the 
cephalic  vein. 

The  superior  thoracic  artery  arises  a  little  below  the 
preceding,  sometimes  in  common  with  it,  it  passes 
forwards  and  inwards,  and  divides  into  branches  which 
supply  the  cellular  membrane  and  glands  in  the  ax- 
illa, the  pectoral  muscles,  the  breast,  and  the  integu- 
ments. 

The  long  thoracic  artery  arises  below  the  lesser  pec- 
toral, descends  obliquely  forwards  along  the  side  of  the 
chest,  parallel  to  the  lower  edge  of  the  great  pectoral, 
to  which  it  sends  some  branches  ;  it  terminates  in  the 
intercostal  muscles  and  integuments,  and  inosculates 
with  the  internal  mammary  and  the  intercostal  arte- 
ries. 

The  ^ub-scapular  artery  arises  opposite  to  and  de- 
scends along  the  lower  edge  of  the  sub-scapular  muscle, 
and  soon  divides  into  an  anterior  and  posterior  branch  ; 
the  former  continues  to  descend  along  the  back  part  of 
the  axilla,  and  supplies  the  sub-scapular,  serratus  mag- 
nus, and  latissimus  dorsi  muscles;  the  latterpasses  back- 
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wards  round  the  inferior  costa  of  the  scapula,  behind 
the  long  tendon  of  the  triceps ;  and  above  the  latis- 
simus  and  teres  major  muscles,  it  is  distributed  on  the 
dorsum  of  the  scapula  to  the  infra  spinatus  and  teres 
minor  muscles,  and  inosculates  with  the  supra-scapular 
artery. 

The  posterior  circumflex  artery  arises  below  the  last, 
sometimes  in  common  with  it,  it  passes  out  of  the 
axilla  between  the  long  tendon  of  the  triceps  and  the 
humerus,  turns  round  this  bone  between  it  and  the 
deltoid  muscle,  to  which  last  it  sends  numerous  branches. 

The  anterior  circumflex  artery  is  smaller  than  the 
preceding,  and  arises  either  from  it  or  from  the  axillary ; 
it  passes  outwards  round  the  anterior  part  of  the  hume- 
rus, beneath  the  deltoid,  eoraco-brachialis,  and  biceps  ; 
to  these  muscles  it  sends  its  branches  ;  it  also  sends  one 
long  branch  along  the  bieipital  groove  to  the  synovial 
membrane  of  the  shoulder  joint. 

The  Brachial  artery  descends  obliquely  outwards  to 
the  bend  of  the  elbow,  where  it  divides  into  the  radial 
and  ulnar  arteries ;  it  is  covered  by  the  skin  and  bra- 
chial  aponeurosis,  and  inferiorly  by  the  fascia  of  the 
biceps,  and  the  median  basilic  vein  ;  it  lies  on  the  inner 
side  of  the  eoraco-brachialis  and  biceps,  and  passes 
over  the  upper  part  of  the  triceps,  the  eoraco-brachialis 
and  the  brachiseus  anticus ;  it  is  accompanied  by  a 
vein  on  either  side,  also,  by  the  median  nerve,  which 
above  lies  to  its  outer,  and  below  to  its  inner  side,  it 
passes  superficial  to  the  artery  about  the  middle  of  the 
arm  ;  in  addition  to  several  muscular  branches  it  sends 
off  the  superior  and  inferior  profunda,  and  the  anasto- 
motica. 

The  superior  prof uiida  arises  below  the  teres  major, 
accompanies  the  musculo-spiral  nerve  obliquely  down- 
wards and  outwards,  between  the  three  heads  of  the  tri- 
ceps, and  in  the  musculo-spiral  groove  of  the  humerus  ; 
it  divides  into  two  large  branches,  one  descends  in  the 
triceps  to  the  olecranon,  the  other  accompanies  the  ra- 
dial nerve  to  the  outer  condyle,  and  communicates  with 
the  radial  recurrent  artery. 

The  inferior  prof  unda  arises  opposite  the  tendon  of 
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the  coraco  -brachialis,  descends  on  the  surface  of  the  tri- 
ceps, along  with  the  ulnar  nerve,  to  the  inner  condyle, 
and  communicates  with  the  ulnar  recurrent. 

The  anastomotica  arises  about  two  inches  above  the 
joint,  passes  inwards,  supplying  the  adjacent  muscles, 
and  inosculating  with  the  preceding  and  with  the  ulnar 
recurrent  arteries. 

In  the  triangular  hollow  at  the  bend  of  the  elbow,  the 
brachial  artery  divides  into  the  radial  and  ulnar. 

The  ulnar  artery  is  the  larger  of  the  two,  it  de- 
scends along  the  ulnar  side  of  the  fore-arm  to  the  palm 
of  the  hand,  covered  superiorly  by  the  superficial  flexors 
and  pronators,  and  by  the  median  nerve ;  inferiorly  by 
the  skin  and  fascia,  overlapped,  however,  by  the  ten- 
dons of  the  flexor  digitorum  sublimis  and  flexor  carpi 
ulnaris,  between  which  it  descends  to  the  wrist ;  it 
passes  over  the  brachiaeus  anticus,  flexor  profundus, 
pronator  quadratus,  the  annular  ligament  of  the  carpus 
and  the  flexor  tendons  in  the  palm  of  the  hand  ;  it  is  ac- 
companied by  two  veins,  and  by  the  ulnar  nerve,  the 
latter  descends  along  its  ulnar  side  ;  it  gives  oft",  1st,  the 
anterior  ulnar  recurrent,  which  ascends  in  front  of 
the  inner  condyle,  on  the  brachiaeus  anticus,  and  inos- 
culates with  the  anastomotica ;  2d,  the  posterior  ulnar 
recurrent,  large  and  tortuous,  ascends  behind  the  inner 
condyle,  along  the  ulnar  nerve,  and  anastomoses  with 
the  anastomotica  and  inferior  profunda  arteries  ;  3d,  in- 
terosseal artery,  passes  backwards  and  divides  into  an 
anterior  and  posterior  branch ;  the  anterior  interosseal 
artery  descends  along  the  fore-part  of  the  interosseal 
membrane,  beneath  the  deep  flexors,  pierces  that  mem- 
brane, near  the  pronator  quadratus,  and  descends  on 
the  back  part  of  the  carpus,  and  is  distributed  to  the 
carpal  bones,  and  to  the  sheaths  of  the  extensor  ten- 
dons ;  the  posterior  interosseal  artery  passes  back- 
wards beneath  the  anconaeus,  and  descends  along  the 
back  of  the  fore-arm,  sending  its  branches  to  the  ex- 
tensor muscles;  this  artery  superiorly  sends  a  very 
large  recurrent  branch  in  the  anconaeus  muscle  to  the 
olecranon,  to  communicate  with  the  superior  profunda; 
4th,  muscular  branches  to  the  two  {avers  of  flexor 
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muscles,  and  to  the  skin ;  5th,  dorsalis  carpi  ulnaris 
turns  round  the  lower  end  of  the  ulna,  and  spreads  its 
branches  on  the  back  part  of  the  wrist  and  hand  ;  6th, 
superficial  palmar,  forms  the  palmar  arch,  bends  ob- 
liquely across  the  palm  of  the  hand  towards  the  thumb, 
and  inosculates  with  branches  of  the  radial  artery  ;  7th, 
ramus  profundus,  passes  beneath  the  flexor  tendons, 
crosses  the  fifth  and  fourth  metacarpal  bones,  and  joins 
the  deep  palmar  branch  of  the  radial  artery,  and  thus 
completes  the  deep  palmar  arch ;  from  the  superficial 
arch  long  digital  branches  pass ;  these  divide  and  supply 
the  opposite  sides  of  all  the  fingers,  except  the  radial 
side  of  the  index  finger  and  the  thumb. 

The  radial  artery  continues  in  the  direction  of  the 
brachial  artery  ;  it  passes  along  the  radial  side  of  the 
fore-arm  to  the  wrist,  turns  round  the  external  lateral 
ligament  of  this  joint,  then  passes  forwards  between  the 
heads  of  the  two  first  metacarpal  bones  into  the  palm 
of  the  hand,  and  terminates  in  three  branches  ;  in  the 
fore-arm  it  is  covered  by  the  skin  and  fascia  only,  lies 
between  the  supinator  longus  externally,  and  the  pro- 
nator  teres,  and  flexor  carpi  radialis  internally ;  it 
passes  over  the  biceps,  supinator  brevis,  pronator  teres, 
flexor  digitorum  sublimis,  flexor  pollicis,  and  pronator 
quadratus  ;  it  is  accompanied  by  two  veins,  and  the  ra- 
dial nerve  is  to  its  external  side  in  the  middle  of  the 
fore-arm ;  on  the  outer  side  of  the  wrist  it  is  covered 
by  the  extensor  tendons  of  the  thumb,  and  on  the  back 
of  the  hand  by  the  skin  and  fascia,  it  gives  of,  1st,  ra- 
dial recurrent,  large  and  tortuous,  bends  outwards  and 
upwards  along  the  supinators  and  extensors,  to  which  it 
sends  several  branches,  and  inosculates  with  the  supe- 
rior profunda ;  2d,  muscular  branches  to  the  flexors  and 
supinators ;  3d,  superficialis  vol<&  passes  over  the  an- 
nular ligament  of  the  carpus,  supplies  the  small  muscles 
of  the  thumb,  and  inosculates  with  the  ulnar  artery ; 
4th,  dorsalis  carpi  radialis ;  5th,  dorsalis  pollicis ; 
these  branches  are  distributed  as  their  names  imply  ; 
6th,  radialis  indicts,  runs  along  the  radial  side  of  the 
fore-finger  ;  7th,  magna  pollicis  runs  along  the  first  me- 
tacarpal bone,  and  divides  into  two  branches,  which  pass 
along  the  opposite  side  of  the  thumb  to  its  last  pha- 
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lanx ;  8th,  paltnaris  prof  undo,  passes  across  the  meta- 
carpal  bones,  joins  the  deep  branch  of  the  ulnar,  and 
thus  forms  the  deep  palmar  arch,  from  which  several 
branches  proceed  to  the  interosseal  muscles,  and  to  the 
bones  and  ligaments  of  the  metacarpus. 

The  THORACIC  AORTA  gives  off  the  bronchial,  ceso- 
phageal,  and  intercostal  arteries. 

The  bronchial  arteries  are  two  or  three  in  number, 
they  arise  from  the  fore-part  of  the  aorta,  below  the 
arch ;  they  pass  to  either  side,  enter  the  back  part  of 
the  root  of  each  lung,  and  are  lost  in  the  cellular  tissue 
of  these  organs  ;  these  arteries  sometimes  arise  from  the 
intercostal,  they  are  very  irregular  in  number  and 
size. 

The  ozsophageal arteries  are  also  irregular,  generally 
three  or  four  in  number  ;  they  arise  from  different  parts 
of  the  aorta,  send  branches  to  the  mediastinum  and 
O2sophagus  ;  on  the  latter  some  ascend,  others  descend ; 
the  former  inosculate  with  the  cervical  arteries,  the  latter 
with  the  abdominal. 

The  intercostal  arteries,  in  general  ten  on  the  left, 
nine  on  the  right  side,  the  superior  intercostal  on  the 
right  side  being  larger  than  that  on  the  left;  they 
arise  from  the  back  part  of  the  aorta,  pass  obliquely 
outwards  behind  the  pleura,  and  enter  the  intercostal 
spaces,  run  along  the  lower  edge  of  each  rib  between  the 
layers  of  muscles,  and  about  the  middle  of  the  chest 
divide  into  an  inferior  and  superior  branch  ;  the  former, 
smaller,  runs  along  the  superior  border  of  the  lower 
rib  ;  the  latter  continues  in  the  groove  in  the  upper  ; 
they  both  supply  the  intercostal  muscles  and  send 
branches  through  these  to  the  pleura  and  to  the  su- 
perficial muscles  of  the  chest ;  they  inosculate  with 
the  internal  mammary  and  with  the  thoracic  arteries. 
Each  intercostal  artery,  before  it  enters  the  intercostal 
space,  sends  a  large  branch  backwards  between  the 
transverse  process  of  the  vertebrae  to  the  muscles  on 
the  posterior  part  of  the  trunk,  these  dorsal  bra^che* 
of  the  intercostal  arteries  also  send  small  branches 
through  the  inter-vertebral  holes  along  the  spinal  nerves 
to  the  medulla  spinalis. 
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The  ABDOMINAL  AORTA  sends  off  the  following 
branches  ;  the  phrenic,  cceliac  axis,  superior  mesente- 
ric,  inferior  mesenteric,  renal,  supra-renal,  spermatic, 
lumbar,  and  middle  sacral. 

The  phrenic  arteries  arise  in  common,  or  near  each 
other,  from  the  fore-part  of  the  aorta ;  they  both  send 
branches  to  the  supra-renal  capsules  and  to  the  crura 
of  the  diaphragm ;  the  right  ascends  behind  the  vena 
cava ;  the  left  behind  the  oesophagus ;  on  the  diaphragm 
each  divides  into  an  external  and  internal  branch ;  the 
former  passes  towards  the  circumference  of  the  muscle, 
and  inosculates  with  the  internal  mammary  and  the  in- 
ferior intercostals  ;  the  latter  encircles  the  central  ten- 
don, communicates  with  its  fellow  and  with  the  phrenic 
branches  of  the  mammary. 

The  cceliac  axis  arises  from  the  fore-part  of  the  aorta 
opposite  the  last  dorsal  vertebra ;  it  soon  divides  into 
three  branches,  1st,  the  gastric  artery  ascends  ob- 
liquely to  the  left  side,  to  the  cardiac  orifice,  to  which 
and  to  the  oesophagus  it  sends  several  branches  ;  it  then 
bends  along  the  lesser  curvature  towards  the  right  side 
between  the  lamina;  of  the  lesser  omentum  and  inos- 
culates with  the  superior  pyloric  artery ;  it  sends  its 
branches  to  the  anterior  and  posterior  surfaces  of  the 
stomach;  2nd,  hepatic  artery  ascends  obliquely  to- 
wards the  right  side,  in  front  and  to  the  left  side  of 
the  vena  porta  and  ductus  choledochus,  and  in  the 
transverse  fissure  of  the  liver,  divides  into  right  and 
left  hepatic  arteries ;  in  this  course  it  gives  off  the 
superior  pyloric,  which  passes  along  the  upper  surface 
of  the  pylorus  and  joins  the  gastric  artery  ;  and  the 
yastro-duodenalis  which  descends  between  the  pylo- 
rus and  the  duodenum ;  this  gives  off  inferior  pyloric 
branches,  and  divides  into  the  pancreatico-duodena- 
lis  and  gastro-epiploica  dextra  :  the  former  takes  a 
curved  course  between  the  duodenum  and  the  pancreas, 
sending  branches  to  each,  and  inosculates  with  the 
superior  mesenteric  artery ;  the  latter  turns  forwards, 
and  to  the  left  side  along  the  great  curvature  of  the 
stomach,  between  it  and  the  laminae  of  the  great  omen- 
tum, to  which,  as  well  as  the  stomach,  it  sends  mi- 
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merous  branches,  and  inosculates  with  the  gastro-epiploica 
sinistra,  a  branch  of  the  splenic  artery ;  the  right  and 
left  hepatic  arteries  then  separate  and  plunge  into  the 
substance  of  the  liver,  accompanying  the  branches  of  the 
vena  porta  :  the  right  hepatic  is  the  larger,  and  before  it 
enters  the  gland  it  gives  off  the  cystic  artery  which  sup- 
plies the  parietes  of  the  gall-bladder  ;  3rd,  the  splenic 
artery  is  the  longest  branch  of  the  cceliac  axis ;  it  passes 
backwards  and  to  the  left  side  along  the  upper  edge  of 
the  pancreas,  to  which  it  sends  several  branches  ;  near 
the  spleen  it  gives  off  the  gastro-epiploica  sinistra;  this 
bends  forwards,  and  to  the  right  side  along  the  great 
curvature  of  the  stomach,  and  between  the  laminae  of  the 
great  omentum,  it  inosculates  with  the  corresponding 
branch  from  the  hepatic  artery ;  the  splenic  next  sends 
off  the  vdsa  brevia,  five  or  six  small  branches  which  pass 
to  the  great  end  of  the  stomach,  and  inosculate  with  the 
proper  gastric  arteries ;  the  splenic  artery  then  divides 
into  several  branches,  which  enter  the  foramina  on  the 
concave  surface  of  the  spleen,  and  ramify  through  its 
spongy  substance. 

The  superior  mesenteric  artery  arises  a  little  belowthe 
cceliac,  descends  obliquely  forwards  and  to  the  left  behind 
the  pancreas,  and  over  the  duodenum  ;  it  then  passes  be- 
tween the  layers  of  the  mesentery  and  takes  an  arched 
course  towards  the  right  iliac  fossa ;  from  its  concave  side 
arise  three  branches,  the  ileo-colic,  right  colic,  and  mid- 
dle colic ;  these  three  branches  proceed  between  the  la- 
minae of  the  mesocolon  to  the  large  intestine,  each  divides 
into  two  branches,  which  unite  with  those  on  either  side, 
and  form  arches,  from  the  convexities  of  which  branches 
arise,  some  of  which  subdivide  and  unite  again  in  the 
sam$  manner  as  the  first  branches ;  near  the  intestine 
straight  branches  proceed  on  the  anterior  and  posterior 
surface,  andsupply  the  muscular  and  mucous  coats ;  from 
the  convex  side  of  the  mesenteric  artery  eighteen  or  twen- 
ty branches  arise,  these  proceed  between  the  laminae  of 
the  mesentery,  divide,  and  form  arches,  from  which  new 
branches  arise,  these  again  divide,  and  again  unite  in  an 
arched  manner;  these  divisions  and  subsequent  inoscula- 
tions occur  three  or  four  times  before  the  arteries  arrive 
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at  the  intestine ;  near  the  latter  each  branch  divides  into 
two,  which  proceed  in  a  direct  course,  one  on  the  ante- 
rior, the  other  on  the  posterior  surface  of  the  intestine, 
and  are  distributed  principally  to  the  mucous  mem- 
brane. 

The  inferior  mesenteric  artery  arises  about  two 
inches  below  the  preceding ;  it  descends  towards  the  left 
iliac  fossa  and  divides  into  three  branches,  left  colic,  sig- 
moid,  and  superior  haemorrhoidal ;  the  left  colic  as- 
cends in  the  left  mesocolon,  anastomoses  with  the  mid- 
dle colic  branch  of  the  superior  mesenteric,  and  sup- 
plies the  left  part  of  the  colon  ;  the  sigmoid  artery  is 
distributed  to  the  sigmoid  flexure  of  the  colon ;  the  su- 
perior hcemorrhoidal  descends  along  the  back  part  of 
the  rectum,  supplies  the  coats  of  this  intestine,  and  inos- 
culates with  the  middle  and  inferior  hsemorhoidal  ar- 
teries. 

The  renal  arteries  arise  from  the  sides  of  the  aorta, 
between  the  superior  and  inferior  mesenteric  arteries;  the 
right  is  longer  than  the  left ;  it  passes  across  the  spine 
behind  the  vena  cava ;  both  pass  behind  their  corres- 
ponding vein  and  divide  near  the  kidney  into  five  or  six 
branches,  which  ramify  through  the  substance  of  this 
gland. 

The  capsular  arteries  are  two  or  three  in  number  ; 
they  arise  either  from  the  renal  arteries  or  from  the 
aorta;  they  supply  the  renal  capsules. 

The  spermatic  arteries  arise  from  the  fore-part  of  the 
aorta ;  the  left  frequently  arises  from  the  renal  artery  ; 
they  are  long  and  tortuous,  descend  obliquely  outwards, 
crossing  in  front  of  the  psoas  muscle  and  the  ureter;  in 
the  male  they  accompany  the  vas  deferens  through  the 
inguinal  canal,  and  supply  the  testicle  and  epididymis  ; 
in  the  female  they  pass  to  the  ovarium,  and  also  send 
branches  to  the  fallopian  tubes,  and  to  the  sides  of  the 
uterus. 

The  lumbar  arteries  are  four  or  five  pair ;  they  arise 
from  the  back  part  of  the  aorta,  pass  obliquely  outwards 
through  thepsoas,  send  branches  between  the  trans  vurse 
processes  of  the  lumbar  vertebrae,  to  the  muscle  of  the 
back  and  loins,  and  terminate  in  the  abdominal  muscles. 


Themiddle  sacral  artery  arises  from  the  back  part  of 
the  aorta  a  little  above  the  bifurcation ;  it  descends  nearly 
in  the  median  line  close  to  the  sacrum,  sends  its  branches 
to  this  bone,  and  communicates  with  the  lateral  sacral 
arteries. 

The  common  iliac  arteries  descend  obliquely  outwards 
as  far  as  the  ilio-sacral  articulations,  opposite  which  each 
divides  in  to  the  internal  and  external  iliac;  the  right  iliac 
is  longer  than  the  left,  and  passes  over  the  commence- 
ment of  the  vena  cava. 

The  internal  iliac  cnhypogastric  artery  passes  do  wn- 
wards  and  forwards  into  the  pelvis  to  the  side  and  back 
part  of  the  bladder,  where  it  ends  in  a  ligamentous  sub- 
stance, which  ascends  first  along  the  side  of  the  bladder, 
and  then  behind  the  recti  muscles  as  far  as  the  umbilicus  ; 
the  internal  iliac  artery  gives  off  the  following  branches, 
ilio-lumbar,  lateral  sacral,  heemorrhoidal,  vesical,  uterine 
and  vaginal,  the  gluteeal,  sciatic,  obturator,  and  pudic. 
1st,  The  ilio-lumbar  arises  from  the  back  part  of  the  in- 
ternal iliac,  passes  out  wards  behind  the  external  iliac  ves- 
sels and  the  psoas  muscle,  into  the  substance  of  the  iliacus 
interims,  in  which  itdivides  intoascending  and  descend- 
ing branches.  2nd,  The  lateral  sacral  descends  ob- 
liquely inwards  in  front  of  the  sacral  holes,  through 
which  it  sends  branches  to  the  spinal  nerves,  also  to  the 
pyriform  muscle,  and  to  communicate  with  the  middle 
sacral.  3rd, Thehcemorrhoidalaretwoorihree branches 
of  uncertain  origin,  they  pass  to  the  sides  of  the  rectum 
and  communicate  with  the  superior  and  inferior  hsemor- 
rhoidal  arteries.  4th,  the  vesical  arteries  arise  from  the 
iliac,  or  from  some  of  its  branches ;  they  ramify  on  the 
coats  of  the  bladder  ;  the  inferior  also  supply  the  parts 
about  the  neck  of  this  organ.  5th,  The  uterine  and  va- 
ginal arteries  either  arise  from  the  internal  iliac  or  from 
some  of  its  branches,  and  are  distributed  as  their  names 
imply.  6th,  The  glutceal  artery  passes  backwards  and 
outwards  from  the  pelvis  by  the  upper  part  of  the  sciatic 
notch,  above  the  pyriform  muscle,  and  divides  into  seve- 
ral branches,  some  of  which  supply  the  glutseus  maxi- 
mus,  others  pass  forwards  in  a  semicircular  course  towards 
the  spine  of  the  ilium,  and  supply  the  glutseus  medius 
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and  minimus  muscles.  7th,  The  obturator  artery  passes 
out  of  the  pelvis  by  the  superior  part  of  the  thyroid  hole 
into  the  upper  part  of  the  thigh  beneath  the  pectinaeus, 
and  divides  into  several  branches  to  supply  the  obturator 
and  adductor  muscles.  8th,  The  sciatic  artery  passes 
over  the  pyriform  muscle  and  escapes  from  the  pelvis  by 
the  lower  part  of  the  sciatic  notch,  along  with  the  sciatic 
nerve ;  it  sends  several  branches  to  the  gluteeus  maximus, 
the  hamstrings,  and  adductor  magnus ;  also  to  the  small 
capsular  muscles  and  to  the  sciatic  nerve;  these  commu- 
nicate with  the  circumflex  and  perforating  arteries.  9th, 
The  internal pudic  artery,  smaller  than  the  preceding, 
leaves  the  pelvis  along  with  it  below  the  pyriform  muscle, 
re-enters  the  cavity  between  the  sciatic  ligaments,  and 
then  ascends  obliquely  inwards  and  forwards  along  the 
tuber  and  ramus  of  the  ischium  and  ramus  of  the  pubis, 
and  a  little  below  the  symphysis  pubis  divides  into  two 
branches.  In  the  pelvis  the  pudic  at  first  gives  small 
branches  to  the  adjoining  viscera;  as  it  is  passing  round 
the  spine  of  the  ischium,  and  between  the  sciatic  liga- 
ments, it  gives  small  branches  to  the  surrounding  liga- 
ments and  muscles  ;  when  it  has  re-entered  the  pelvis  it 
gives  off,  1st,  external  hcemorroidal  arteries,  two  or 
three,  they  pass  transversely  to  the  side  of  the  rectum 
and  anus,  and  supply  the  integuments  and  muscles  in 
that  region;  2nd,  t\\e  perinceal  artery  first  descends, 
then  turns  forwards  and  upwards  round  the  transversus 
perinaei,  proceeds  along  the  perinaeum,  and  is  distributed 
to  the  muscles  and  integuments  in  this  situation,  and  to 
the  scrotum;  3rd,  transversalis  perincvi,  a  small  branch 
arising  near  to  and  often  from  the  preceding  ;  it  takes 
the  course  of  the  muscle  of  that  name,  and  is  lost  in 
the  muscles  and  integuments ;  4th,  artery  of  the  bulb, 
passes  transversely  between  the  layers  of  the  triangular 
ligament,  enters  the  spongy  substance  of  the  bulb. 
and  spreads  its  branches  through  the  corpus  spongio- 
sum  urethras  ;  5th  and  6th,  artery  of  the  corpus  cacer- 
nosum  and  dorsalis  penis ;  the  former  enters  and  ex- 
tends along  the  corpus  cavernosum,  the  latter  along  the 
dorsum  of  the  penis  as  far  as  the  glans.  In  the  female 
the  pudic  artery  gives  off  branches  to  the  perineeum  and 
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labia,  and  to  the  corpus  cavernosum  and  dorsum  of 
the  clitoris,  analagous  to,  but  smaller  than  those  in  the 
male. 

The  external  iliac  artery  proceeds  from  the  common 
iliac  downwards  and  outwrads  to  Poupart's  ligament, 
beneath  which  it  passes  and  receives  the  name  of  femoral ; 
it  lies  along  the  inner  side  of  the  psoas,  the  vein  is  inter- 
nal and  posterior  to  it,  it  gives  off  near  the  groin  two 
branches;  1st,  circumflexa  ilii  arises  from  its  outer  side, 
ascends  obliquely  outwards  as  far  as  the  crest  of  the  ilium, 
where  it  divides  into  several  branches,  some  pass  to  the 
abdominal  muscles,  others  to  the  iliacus  internus  andqua- 
dratus  lumborum,  and  communicate  with  the  ilio-lumbar 
artery ;  2nd,  the  epigastric  artery  arises  from  its  fore- 
part, alittle  above  Poupart's  ligament,  it  at  first  descends, 
then  turns  forwards  and  ascends  between  the  abdominal 
muscles  and  the  peritonaeum,  crosses  behind  the  sperma- 
tic cord,  a  little  internal  to  the  internal  inguinal  ring  ; 
about  three  or  four  inches  above  the  pubis  it  enters  the 
sheath  of  therectus,  divides  into  branches  which  ascend 
in  this  muscle  to  the  umbilicus,  and  inosculate  with  the 
mammary  artery. 

The  femoral  artery,  or  the  continuation  of  the  ex- 
ternal iliac,  descends  obliquely  inwards  from  the  middle 
of  the  crural  arch,  along  the  anterior  and  internal  part 
of  the  thigh,  covered  superiorly  by  the  skin,  superficial 
fascia,  inguinal  glands  and  fascia  lata ;  in  the  middle  of 
the  thigh  it  is  also  covered  by  the  sartorius,  and  be- 
neath this  by  a  strong  aponeurosis  connecting  the  vastus 
internus  to  the  tendons  of  the  adductor  longus  and 
magnus,  at  the  inferior  part  of  the  middle  third  of  the 
thigh,  it  passes  obliquely  backwards  through  a  tendi- 
nous opening,  bounded  externally  by  the  vastes  inter- 
nus, internally  by  the  adductor  magnus,  superiorly  by 
the  adductors  magnus  and  longus,  and  interiorly  by 
the  adductor  magnus  and  vastus  internus  ;  the  femoral 
artery  first  passes  over  the  psoas  and  iliacus,  next  over 
the  pectinaeus  and  short  adductor,  from  which  it  is  se- 
parated by  a  quantity  of  cellular  membrane  and  by 
small  vessels,  it  next  passes  over  the  tendon  of  the  ad- 
ductor longus;  the  femoral  vein  descends  along  with  it, 
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at  first  internal,  afterwards  posterior  to  it ;  the  anterior 
crural  nerve  is  external  to  it,  two  or  three  of  its  branches 
are  very  near  it,  above  themiddle  of  the  thigh,  one  small 
nervecrosses  the  artery,  and  thesaphenus  nerve  descends 
in  its  sheath  along  the  fore-part  of  the  vessel ;  it  sends 
off,  1st,  three  or  four  superficial  branches,  viz. : — mgui- 
nalbranehes  to  the  inguinal  glands,  &c. ;  the  superficial 
pudic,  one  or  two  in  number,  which  pass  towards  the 
pubis  and  are  lost  in  the  integuments;  the  superficial 
epigastric,  the  longest  and  largest  of  these  branches,  as- 
cends obliquely  in  wards  towards  the  umbilicus,  parallel 
to  the  internal  epigastric,  and  is  lost  in  the  integuments ; 
the  external  circumflexiliiextends  along Poupart's  liga- 
ment to  the  crest  of  the  ilium,  where  it  terminates  in  the 
skin;  2nd,  the  prof unda  is  the  largest  branch  of  the  fe- 
moral, it  arises  about  two  inches  below  the  crural  arch, 
from  the  outer  and  backpart  of  the  femoral  artery,  bends 
a  little  outwards  at  first,  then  descends  obliquely  inwards 
andbackwards  behind  the  femoral  artery,  and  the  tendon 
of  the  adductor  longus,  passing  over  the  psoas,  cruroeus, 
and  adductor  brevis ;  at  the  back  part  of  the  thigh  it  ter- 
minates in  two  branches  for  the  hamstring  muscles ;  in 
this  course  it  gives  off  the  two  circumflex,  and  the  three 
perforating  branches ;  the  external  circumflex  artery 
arises  from  the  outer  part  oftheprofunda,  passes  trans- 
versely beneath  the  sartorius  and  rectus  muscles,  and 
divides  into  three  fasciculi  of  branches,  superior,  middle, 
and  inferior;  the  first  ascend  along  the  tensor  vaginae 
and  glutaeus  medius  muscles,  and  inosculate  with  the 
glutseal  artery  ;  the  second  pass  round  the  bone  to  its 
back  part  and  inosculate  with  the  glutscal,  sciatic,  and 
internal  circumflex  arteries ;  the  third  are  the  longest 
and  largest  branches,  they  descend  towards  the  knee  and 
supply  the  extensor  muscles.  The  internal  circumflex 
artery  arises  sometimes  below,  sometimes  above  the 
preceding,  it  often  proceeds  from  the  femoral  itself, 
it  passes  backwards  between  the  psoas  and  pectineeus, 
along  the  obturator  externus  tendon,  to  the  back  part 
of  the  thigh,  first  sending  off  several  branches  to  the 
surrounding  muscles,  and  to  the  hip  joint,  also  some  to 
inosculate  with  the  obturator  artery  ;  at  the  back  of  the 
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thigh  it  gives  several  branches  to  the  gemelli,  quadratus, 
glutaeus  maximus,  and  the  hamstrings,  and  inosculates 
with  the  external  circumflex  and  sciatic  arteries ;  the 
first  or  superior  perforating  artery  passes  backwards 
beneath  the  lesser  trochanter,  between  the  pectinseus  and 
adductor  brevis,  and  through  the  adductor  magmis,  its 
branches  are  distributed  to  the  latter  and  to  the  ham- 
strings -,t\ie  seconds?  middle  perforating  artery,  larger 
than  the  first,  passes  through  the  adductor  brevis  and 
magnus,  and  spreads  its  branches  among  the  muscles  on 
the  back  of  the  thigh ;  the  third  or  inferior  perforating 
artery  descends  behindtheadductorlongus,  and  through 
the  magnus  to  the  hamstrings ;  on  the  back  part  of  the 
thigh  the  profunda  ends  in  two  branches,  one  passes  to 
the  biceps,  the  other  to  the  semi-membranosus. 

After  the  origin  of  the  profunda,  the  femoral  gives  off 
several  small  muscular  and  cutaneous  twigs,  and  near  the 
opening  in  the  triceps,  through  which  it  passes,  it  gives 
off,  3rd,  the  anastomica  magna ;  this  descends  in 
front  of  the  adductor  tendon  to  the  knee,  sends  several 
branches  to  the  integuments,  vastusinternus,  and  to  the 
patella  ;  these  inosculate  with  the  long  branches  of  the 
external  circumflex  artery  about,  and  with  the  articular 
arteries  below. 

The  popliteal  artery  descends  from  the  inner  side  of 
the  femur,  obliquely  outwards  to  the  inferior  and  central 
part  of  the  popliteal  space ;  it  is  covered  by  the  skin  and 
fascia,  and  overlapped  superiorly  by  the  semi-membra- 
nosus, and  inferiorly  by  the  gastrocnemlus  and  plantaris 
muscles  ;  the  popliteal  vein  lies  superficial  and  external 
to  it ;  the  sciatic  nerve  is  still  more  superficial  and  ex- 
ternal; its  branches  are,  1st,  several  muscular  branches 
to  the  hamstrings  and  to  thegastrocnemius  ;  2nd,  supe- 
rior articular,  encircle  the  lower  extremity  of  the 
femur,  turn  round  the  sides,  to  the  fore-part  of  the  joint, 
and  communicate  with  theanastomica  and  with  branches 
of  the  external  circumflex;  3rd,azy(/os  articular, passes 
forwards  through  the  posterior  ligament  of  the  joint,  and 
supplies  the  syno  vial  membrane  and  the  adipose  substance 
in  its  cavity  ;  4th,  inferior  articular  arteries,  encircle 
the  lower  part  of  the  joint ;  the  internal  passes  round  the 
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head  of  the  tibia,  the  external  is  beneath  the  external 
lateral  ligament ;  these  arteries  pass  round  the  joint  to  its 
fore-part,  inosculate  with  the  preceding  and  with  the 
anterior  tibial  recurrent ;  at  the  lower  part  of  the  ham 
the  popliteal  divides  into  the  anterior  and  posterior  tibial 
arteries. 

The  anterior  perforates  the  interosseous  space  close  to 
the  head  ofthe  fibula,  descends  obliquely  forwards  along 
the  interosseous  membrane  and  over  the  lower  part  of  the 
tibia,  thesynovial  membrane  of  the  ankle,  and  the  supe- 
rior and  internal  part  of  the  tarsus  to  the  first  interosseal 
space ;  in  the  leg  it  is  overlapped  by  the  tibialis  anticus 
internally,  by  the  extensor  communis  and  extensor  pol- 
licis  externally ;  it  passes  beneath  the  annular  ligament 
of  the  ankle ;  on  the  tarsus  it  is  covered  by  the  skin  and 
by  the  internal  tendon  of  the  extensor  brevis  ;  it  is  ac- 
companied by  two  veins  ;  the  anterior  tibial  nerve  descends 
superficial  and  external  to  it;  it  gives  off,  1st,  the  recur- 
rent, which  passes  up  wards  and  inwards,  and  is  lost  around 
the  articulation  of  the  knee  ;  2nd,  muscular  branches, 
very  numerous,  to  the  muscles  on  the  outer  and  anterior 
part  of  the  leg;  3rd,  malleolar  branches,  which  ramify 
on  the  external  and  internal  malleoli ;  on  the  former  they 
inosculate  with  the  anterior  peronaeal ;  4th  and  5th, 
tarsal  and  metatarsal,  are  distributed  to  the  bones  and 
ligaments  of  the  tarsus  and  metatarsus;  between  the 
two  first  metatarsal  bones  it  divides  into  6th  and  7th,  the 
arteria  pollicis  and  the  communicans ;  the  former  sup- 
plies the  integuments  ofthe  great  toe ;  the  latter  the  first 
interosseal  muscle,  and  inosculates  with  the  plantar  ar- 
teries. 

The  posterior  tibial  artery  descends  obliquely  in- 
wards between  the  superficial  and  deep  layer  of  mus- 
cles on  the  back  of  the  leg,  to  the  space  between  the 
heel  and  inner  ankle,  where  it  divides  into  the  internal 
and  external  plantar  arteries ;  it  is  covered  by  the 
gastrocnemius  and  solaeus,  and  lies  on  the  tibialis  pos- 
ticus,  flexor  communis,  and  inferiorly  on  the  tibia ;  it 
is  accompanied  by  two  veins,  and  by  the  posterior 
tibial  nerve,  which  lies  to  its  external  side  ;  it  gives  off, 
1st,  several  muscular  branches  to  the  deep  and  super- 
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ficial  muscles ;  2d,  iheperonceal  artery  arises  about  an 
inch  below  the  popliteal,  descends  obliquely  outwards  to- 
wards the  external  ankle  ;  between  the  fibula  and  flexor 
pollicis ;  sends  numerous  branches  to  the  muscles  of  the 
leg,  and  about  two  inches  above  the  ankle  divides  into  the 
anterior  and  posterior  peronceal  branches ;  the  former 
pierces  the  interosseous  ligament,  and  inosculates  with 
the  external  malleolar ;  the  latter  spreads  its  branches  on 
the  outer  side  of  the  heel  and  of  the  foot ;  between  the 
heel  and  inner  ankle  the  posterior  tibial  divides  into  the 
internal  and  external  plantar;  the  internal  plantar  pro- 
ceeds along  the  internal  side  of  the  sole  of  the  foot,  sup- 
ply ing  the  muscles  and  integuments  of  the  great  toe,  and 
inosculating  with  the  adjacent  vessels  both  on  the  dorsum 
and  in  the  sole  of  the  foot ;  the  external  plantar,  much 
larger  than  the  preceding,  passes  forwards  and  outwards 
above  the  flexor  digitorum  brevis,  as  far  as  the  fifth  me- 
tatarsal  bone ;  it  then  bends  across  the  metatarsal,  along 
the  transversalis  pedis,  as  far  as  the  first  metatarsal  bone, 
where  it  joins  the  anterior  tibial,  and  thus  forms  the 
plantar  arch,  from  which  proceed  numerous  muscular 
branches,  and  the  digital  arteries  ;  these  last  arise  from 
the  anterior  or  convex  edge  of  the  arch,  pass  forwards,' 
supplying  the  lumbricales  and  interossei  muscles,  andl 
divide  each  into  two  branches  to  supply  theopposite  sides 
of  the  toes. 


SECTION   II. 

ANATOMY     OF     THE     VEINS. 

IN  addition  to  the  veins  which  accompany  the  arteries, 
the  relative  situation  of  which  has  been  already  consi- 
dered, there  are  also  several  veins  whichrun  independent 
of  these,  and  take  a  superficial  or  subcutaneous  course. 
It  is  impossible  to  fix  the  exact  point  at  which  a  vein 
commences ;  it  is  generally  considered  that  the  arteries 
having  terminated  in  minute  ramifications  or  capilla- 
ries, the  veins  commence  from  these,  so  that  in  rea- 
lity each  vein  is  a  returning  artery  only  altered  in  struc- 
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ture;  some  veins  are  said  to  commence  from  cells, 
as  in  the  spleen  and  corpora  cavernosa  penis ;  we  shall 
describe  the  veins  then  as  proceeding  from  the  extreme 
parts  of  the  body  towards  the  centre  or  towards  the 
heart;  and  1st, 

The  veins  of  the  head  and  neck ;  the  small  arteries 
which  ramify  on  the  side  and  fore-part  of  the  scalp  are 
accompanied  each  by  two  veins  ;  these  all  terminate  in 
the  temporalveins  which  sink  in  to  the  parotid  gland  and 
there  join  the  internal  maxillary  vein,  which  is  formed 
by  the  confluence  of  the  several  small  veins  which  accom- 
pany the  branches  of  the  internal  maxillary  artery;  the 
union  of  these  two  veins  is  the  commencement  of  the  ex- 
ternal jugular  vein,  which  descends  a  little  backwards 
nearly  parallel  to  the  fibres  of  the  platysma,  across  the 
sterno-mastoid  muscle,  and  at  a  little  distance  above  the 
clavicle  enters  the  subclavian  vein,  or  some  of  its  branches ; 
near  the  angle  of  the  jaw  this  vein  receives  a  branch  from 
the  facial  vein,  and  in  its  course  down  the  neck  it  is  joined 
by  several  cutaneous  branches  ;  it  also  not  unfrequently 
communicates  with  the  internal  jugular  vein  by  one  or 
two  small  branches  near  the  os  hyoides. 

The  internal  jugular  vein  commences  in  the  foramen 
lacerum  posterius  basis  cranii,  from  the  termination  of 
the  lateral  sinus,  it  descends  along  the  outer  side  of  the 
carotid  artery,  receives  the  facial,  laryngeal,  and  several 
muscular  veins,  and  opposite  the  sternal  end  of  the  cla- 
vicle joins  the  subclavian  vein. 

The  veins  of  the  upper  extremity  are  superficial  and 
deep,  the  superficial  are  the  cephalic,  basilic,  and 
median. 

The  cephalic  vein  commences  on  the  outer  and  back 
part  of  the  carpus  from  the  junction  of  the  several  dor  sal 
veins  of  the  hand,  it  ascends  along  the  radial  side  of  the 
fore-arm  to  the  bend  of  the  elbow,  is  there  joined  by  the 
median  cephalic,  it  then  continues  to  ascend  along  the 
outer  side  of  the  biceps ;  near  the  shoulder  it  turns  for- 
wards and  passes  towards  the  clavicle  between  the  pec- 
toral and  deltoid  muscles,  and  then  sinks  deep  to  join  the 
axillary  vein. 

The  basilic  vein  commences  near  the  lower  end  of 
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the  ulna,  one  branch  from  the  little  finger  is  named  the 
vend  salvatella,  the  others  are  irregular  in  number  and 
size,  it  ascends  along  the  ulnar  side  of  the  fore-arm,  be- 
fore the  internal  condyle,  where  it  is  joined  by  themedian 
basilic  vein,  it  then  continues  to  ascend  along  the  inner 
side  of  the  arm,  accompanying  the  brachial  vessels,  and 
near  the  axilla  it  joins  one  of  the  venae  comites  or  the 
axillary  vein  itself. 

The  median  vein  arises  a  little  abovethe  wrist,  ascends 
along  the  middle  of  the  fore-arm  to  the  bend  of  the  elbow, 
it  here  divides  into  two  branches,  one  (median  basilic) 
joins  the  basilic  vein,  the  other  (median  cephalic)  joins 
the  cephalic  vein;  sometimes  a  third  branch  joins  one  of 
the  deep  veins.  The  deep  veins  accompany  the  brachial 
artery  and  its  branches  in  the  arm  and  forearm,  two 
with  each;  these  end  in  the  axillary  vein,  which  as- 
cends in  front  of  the  artery,  receives  the  thoracic  veins, 
passes  beneath  the  clavicle,  and  is  then  named  subcla- 
vianvein;  this  passes  inwards  over  the  anterior  scalenus, 
receives  several  veins  from  the  shoulder  and  side  of  the 
neck,  also  the  external  jugular  and  vertebral  veins,  and 
opposite  the  sterno-clavicular  articulation  unites  with  the 
internal  jugular  vein  to  form  the  venainnondnata,  which 
on  the  right  side  is  a  short  trunk  that  descends  into  the 
thorax  behind  the  sterno-thyroid  muscle,  and  opposite 
the  cartilage  of  the  first  rib  joins  that  from  the  left  side, 
which  is  longer,  and  takes  a  more  transverse  course 
as  it  enters  the  chest,  in  front  of  the  trachea,  and  of 
the  arteria  innominata;  this  vein  receives  several 
branches  from  the  thyroid  gland  and  from  the  anterior 
mediastinum.  The  vena  cava  superior  or  descendens 
commences  opposite  the  first  costal  cartilage  on  the 
right  side,  descends  obliquely  inwards  in  front  of  the 
right  pulmonary  vessels,  enters  the  pericardium,  and 
opposite  the  third  or  fourth  cartilage  it  opens  into  the 
right  auricle  ;  as  it  enters  the  pericardium  it  is  joined 
by  the  vena  azygos  which  commences  by  a  small  branch 
on  the  first  lumbar  vertebra,  which  often  communi- 
cates with  the  inferior  vena  cava;  this  vein  then  ascends 
through  the  aortic  opening  of  the  diaphragm  into  the 
posterior  mediastinum  along  the  right  side  of  the  dorsal 
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vertebrae  and  of  the  aorta,  receiving  the  intercostal 
veins  from  each  side,  also  the  cesaphageal  and  bronchial ; 
at  the  fourth  vertebra  it  curves  forwards  round  the  root 
of  the  right  lung,  and  opens  into  the  back  part  of  the 
vena  cava. 

The  veins  of  the  lower  extremity  are  superficial  and 
deep  ;  the  former,  the  internal  and  external  saphena  ; 
the  external  passes  from  the  dorsum  of  the  foot  behind 
the  external  malleolus,  ascends  along  the  back  of  the  leg 
to  the  ham,  and  joins  the  popliteal  vein;  the  internal 
saphena  commences  on  the  upper  and  inner  part  of  the 
foot,  ascends  in  front  of  the  inner  ankle  along  the  inner 
side  of  the  leg,  and  behind  the  internal  condyle  of  the 
knee ;  it  then  inclines  to  the  internal  and  anterior  part 
of  the  thigh,  and  ascends  to  within  about  two  inches  of 
Poupart's  ligament,  it  then  passes  through  the  saphenic 
opening  in  the  fascia  lata  and  joins  the  femoral  vein ; 
the  deep  veins  of  the  leg  accompany  the  arteries,  two 
with  each,  they  terminate  in  the  popliteal  vein,  which 
ascends  superficial  and  external  to  the  artery  ;  this  vein 
then  receives  the  name  of  femoral,  and  is  closely  con- 
nected to  the  artery,  lying  posterior  to  it  below,  and  on 
its  inner  side  above ;  this  then  passes  behind  the  crural 
arch  and  becomes  the  external  iliac,  which  lies  internal 
and  rather  posterior  to  the  accompanying  artery ;  op- 
posite the  ilio-sacral  symphysis  this  is  joined  by  the 
internal  iliac  vein,  which  arises  from  the  union  of  the 
several  veins  that  accompanied  the  branches  of  the 
internal  iliac  artery ;  the  union  of  the  external  and 
internal  iliac  veins  constitute  the  common  iliac  which 
ascends  on  each  side  towards  the  right  side  of  the  fourth 
lumbar  vertebra,  and  unite  to  form  the  inferior  vena 
cava  ;  the  left  common  iliac  vein  is  longer  than  the 
right,  and  runs  obliquely  across  the  spine ;  both  are 
posterior  to  the  corresponding  arteries.  The  inferior 
vena  cava  ascends  along  the  right  side  of  the  lumbar 
vertebrae,  on  the  psoas  and  left  cms  of  the  diaphragm, 
to  the  liver,  passes  through  a  groove  in  this  organ  be- 
tween the  right  and  middle  lobes,  and  then  through 
the  large  quadrangular  opening  in  the  tendon  of  the 
diaphragm,  perforates  the  pericardium,  and  opens  into 
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the  lower  and  back  part  of  the  right  auricle ;  it  receives 
the  middle  sacral,  the  spermatic,  the  renal,  and  capsular, 
and  lastly  the  hepatic  and  the  phrenic  veins.  The  vena 
portae  receives  the  blood  from  all  the  abdominal  viscera 
except  the  kidneys,  bladder,  and  uterus  ;  a  large  vein 
commences  on  the  back  of  the  rectum,  fhcemorrhoidalj 
ascends  towards  the  mesocolonand  becomes  iheinferior 
mesenteric  vein  which  accompanies  the  artery  of  the 
same  name ;  about  the  second  lumbar  vertebra  this  unites 
with  the  superior  mesenteric  vein,  which  accompanies 
the  artery  of  that  name  also  ;  behind  the  pancreas  this 
trunk  is  joined  by  a  very  large  vein,  the  splenic,  which 
returns  the  blood  from  the  spleen,  and  also  receives  the 
veins  from  the  great  andlesser  curvatures  of  the  stomach, 
from  the  duodenum  and  pancreas  ;  this  large  vein  passes 
transversely  behind  the  pancreas  and  below  the  splenic 
artery  ;  the  vena  portae  is  formed  by  the  union  of  the 
splenic  and  mesenteric  veins,  in  front  of  the  aorta,  and 
behind  the  pancreas ;  it  then  ascends  to  the  right  side, 
enclosed  in  the  lesser  omentum  and  behind  the  hepatic 
artery  and  ductus  choledochus ;  in  this  course  it  receives 
small  veins  from  the  omentum,  pancreas,  and  gall-blad- 
der ;  at  the  transverse  fissure  it  divides  at  right  angles 
into  a  right  and  left  branch,  which  pass  horizontally  for 
a  short  distance,  and  form  what  is  termed  the  sinus  of 
the  porta ;  this  rests  on  the  lobulus  caudatus  ;  these 
branches  then  enter  the  liver,  and  ramify  through  its 
substance  along  with  the  branches  of  the  hepatic  artery 
and  duct,  and  surrounded  by  the  capsule  of  Glisson. 

The  vena  portae  has  no  valves,  whereas  all  the  veins  of 
the  extremities  are  furnished  with  these,  also  the  super- 
ficial veins  of  the  neck ;  the  deep  veins  of  the  neck,  the 
vena  azygos,and  the  pelvic  veins,  are  deprived  of  valves; 
the  coats  of  the  vena  portae  are  more  dense  and  fibrous 
than  those  of  most  other  veins  ;  the  femoral  vein  also 
possesses  such  a  very  dense  structure,  that  when  divided 
it  will  often  remain  open  like  an  artery. 


3S6 
SECTION  III. 

ANATOMY      OF      THE      LYMPHATIC      SYSTEM. 

THE  lymphatic  vessels  have  a  great  resemblance  tc* 
veins,  they  are  furnished  with  numerous  valves,  and  are 
arranged  in  two  sets,  a  superficial  and  deep  ;  both  of 
these  accompany  the  veins,  that  is,  proceed  from  the 
extreme  parts  towards  the  centre,  the  greater  number 
terminate  in  the  thoracic  duct,  some,  however,  end  in 
the  veins  on  the  right  side,  and  recent  observations 
seem  to  prove,  that  in  different  situations  the  lymphatic 
and  venous  system  are  more  closely  allied  than  was  for- 
merly believed  ;  the  lymphatics  are  extremely  minute, 
in  some  situations  they  cannot  be  demonstrated,  as 
in  the  brain,  in  such  probably  the  veins  perform  the 
additional  office  of  absorption  ;  it  is  uncertain  in  what 
manner  these  vessels  commence,  whether  by  open 
mouths  in  the  different  structures,  or  whether  they 
are  fine  returning  arteries  taking  the  same  course  as 
the  veins,  and  only  differing  from  the  latter  in  their 
delicacy  of  size,  in  having  more  numerous  valves,  in 
not  transmitting  the  coloured  particles  of  the  blood, 
and  in  being  connected  with  the  lymphatic  or  conglobate 
glands. 

The  lymphatics  of  the  lower  extremities  are  superficial 
and  deep,  the  first  accompany  the  external  and  internal 
saphena  veins ;  those  which  take  the  course  of  the  exter- 
nal saphena,  and  in  the  popliteal  glands,  where  they  unite 
with  the  deep  lymphatic  vessels  which  take  the  course  of 
the  tibial  and  fibular  veins  and  arteries  ;  the  lymphatics 
which  accompany  the  internal  saphena  vein  ascend  to  the 
groin,  pass  through  the  inguinal  glands,  and  communicate 
not  only  with  all  the  deep  lymphatics  of  the  limb,  but 
also  with  the  superficial  vessels  from  the  abdomen,  pe- 
rinaeum,  and  genital  organs  ;  the  deep-seated  lympha- 
tics about  the  hip  and  the  perinaeum  accompany  the 
branches  of  the  internal  iliac  artery  and  vein  into  the 
pelvis,  where  they  pass  through  the  pelvic  lymphatic 
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glands ;  the  lymphatics  from  the  inferior  extremities  and 
from  the  pelvis  ascend  towards  the  spine,  form  a  plexus 
round  the  iliac  arteries,  and  pass  behind  the  aorta  close  to 
the  vertebrae,  and  terminate  in  the  receptaculumchyli,or 
the  commencement  of  the  thoracic  duct,  into  which  nu- 
merous lymphatic  or  lacteal  vessels  open  from  the  intes- 
tinal canal.  The  lacteal  or  chiliferous  vessels  commence 
from  open  mouths  on  the  surface  of  the  intestine,  and 
thence  pass  through  the  mesenteric  glands,  increasing 
in  size  and  diminishing  in  number,  towards  the  spine. 
The  lymphatics  of  the  stomach  take  the  course  of  the 
arteries  of  that  viscus,  also  towards  the  spine,  and  join 
the  thoracic  duct.  The  lymphatics  of  the  liver  are 
superficial  and  deep,  the  former  are  very  distinct,  some 
pass  back  towards  the  spine,  others  ascend  along  the  fal- 
ciform ligament,  enter  the  thorax,  and  proceed  through 
the  anterior  mediastinum  to  the  thoracic  duct  near  its 
termination  ;  the  deep  lymphatics  pass,  some  out  of  the 
transverse  fissure,  others  from  the  posterior  edge  of  the 
liver  on  the  diaphragm,  all  then  pass  back  towards  the 
spine. 

The  thoracic  canal  commences  on  the  body  of  the 
second  or  third  lumbar  vertebra  by  a  large  dilatation, 
named  the  receptacidnm  cltyli ;  it  thenascends  between 
the  crura  of  the  diaphragm  into  the  posterior  mediasti- 
num, and  is  situated  on  the  right  of  the  aorta,  on  the 
left  of  the  vena  azygos,  and  behind  the  aesophagus ;  with 
these  relations,  it  rises  to  about  the  fifth  dorsal  vertebra, 
and  then  crosses  the  spine  obliquely  to  the  left  side, 
passing  behind  the  oesophagus  and  the  arch  of  the 
aorta ;  it  then  again  ascends,  and  is  placed  beneath 
the  left  pleura,  between  the  left  carotid  and  subclavian 
arteries,  and  along  the  left  side  of  the  oesophagus,  it 
rises  into  the  neck,  as  high  as  the  sixth  vertebra,  behind 
the  carotid  and  thyroid  arteries,  and  jugular  vein  ;  it 
then  curves  outwards  and  downwards,  and  opens  into 
the  left  subclavian  vein,  close  to  the  jugular.  Two 
valves  internally  protect  this  opening,  these  are  situated 
one  at  either  side.  The  thoracic  duct  receives  in  its 
course  along  the  thorax  several  branches  from  the 
lungs,  the  heart,  and  the  parietcs  of  the  chest;  in 
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the  neck,  the  lymphatics  from  the  left  arm  and  left  side 
of  the  head,  face,  and  neck,  open  into  it.  The  lympha- 
tics of  the  upper  extremities  are  superficial  and  deep, 
the  former  accompany  the  subcutaneous  veins  to  the  el- 
bow, and  a  little  above  the  bend  of  the  joint  they  pass 
inwards  through  a  small  gland  that  is  situated  above 
the  inner  condyle  ;  they  then  join  the  deep  lymphatics, 
and  ascend  along  the  inner  side  of  the  arm  to  the 
axilla,  pass  through  the  axillary  conglobate  glands, 
surround  the  axillary  artery,  and  pass  with  it  beneath 
the  clavicle  into  the  neck,  where  they  are  joined  by 
the  lymphatics  from  the  neck  and  shoulder.  On  the 
left  side  these  branches  end  in  the  thoracic  duct; 
on  the  right  side  they  form  a  short  canal  (called  the 
right  or  lesser- thoracic  duct)  which  opens  into  the  right 
or  left  vena  innominata,  at  the  upper  part  of  the  anterior 
mediastinum. 


ANATOMY     OF     THE     FCETAL     CIRCULATION. 

THE  umbilicalvein  which  arises  by  numerous  branches 
from  the  placenta,  and  extends  along  the  umbilical  cord, 
twisted  round  the  umbilical  arteries,  enters  the  umbilicus 
of  the  foetus,  ascends  obliquely  backwards,  enclosed  in 
the  duplicature  of  the  falciform  ligament,  behind  the 
linea  alba,  and  the  right  rectus  muscle  ;  it  arrives  at  the 
notch  in  the  anterior  edge  of  the  liver,  proceeds  back- 
wards along  the  horizontal  fissure,  sending  branches  to 
either  side,  particularly  to  the  left  lobe,  which  at  this 
period  of  life  is  of  considerable  size.  When  the  umbi- 
lical vein  arrives  near  the  transverse  fissure,  it  divides 
into  two  branches ;  the  right  or  communicating,  the  left 
or  the  ductus  venosus,  the  right  is  the  larger,  it  passes 
transversely  for  about  an  inch,  and  joins  the  trunk 
of  the  vena  portae ;  the  left,  or  the  ductus  venosus, 
ascends  between  the  left  and  spigelian  lobes  towards 
the  diaphragm,  and  joins  the  middle  hepatic  veins  just 
as  these  are  about  to  join  the  vena  cava.  The  right 
auricle  distended  with  blood  from  the  superior  and 
inferior  vena  cava,  then  contracts  and  propels  its 
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contents  partly  into  the  right  ventricle,  but  principally 
through  the  foramen  ovale  into  the  left  auricle.  From 
the  right  ventricle  the  blood  is  propelled  into  the  pulmo- 
nary artery  ;  this  vessel  in  the  foetus  divides  into  three 
branches,  one  for  either  lung  small,  and  one  in  the  cen- 
tre very  large,  the  ductus  arteriosus,  this  is  about  half 
an  inch  in  length,  passes  backwards  and  down  wards,  and 
joins  the  aorta  a  little  below  its  arch  ;  but  little  blood 
passes  through  the  lateral  branches,  the  principal  portion 
passing  through  the  ductus  arteriosus  into  the  aorta. 
That  portion  of  blood  which  was  transmitted  directly 
from  the  right  auricle,  through  the  foramen  ovale  into 
the  left  auricle,  descends  into  the  left  ventricle,  from 
which  it  is  also  propelled  into  the  aorta,  the  superior 
branches  of  which  circulate  the  blood  through  the  upper 
parts  of  the  body,  whence  it  is  returned  to  the  heart  by 
the  veins  that  form  the  superior  vena  cava.  The  de- 
scending aorta  conveys  the  blood  to  the  abdominal  vis- 
cera, and  at  the  fourth  lumbar  vertebra  this  vessel  divides 
into  the  external  and  internal  iliac  arteries,  the  former  is 
small  in  the  child,  the  latter  is  very  large,  and  is  named 
the  umbilical  or  hypogastric  artery,  this  passes  forwards 
and  upwards  along  the  side  of  the  bladder,  approaches  its 
fellow,  and  ascends  to  the  umbilicus;  these  arteries  then 
twine  around  the  umbilical  vein  in  the  cord,  andarriving 
at  the  placenta  divide  into  numerous  branches,  which 
ramify  through  this  organ ;  these  two  arteries  thus  serve 
the  office  of  veins.  The  external  iliac  arteries  descend 
as  in  the  adult,  and  the  blood  which  they  circulate  is  re- 
turned by  the  corresponding  veins.  The  iliac  veins  unite 
at  the  fourth  lumbar  vertebra,  and  commence  the  inferior 
vena  cava,  which  ascends,  and,  as  in  the  adult,  passes 
through  the  liver,  is  joined  by  the  hepatic  veins,  and 
then  terminate  in  the  right  auricle  of  the  heart. 

In  connexion  with  the  fcetal  heart,  the  student  may 
remark  the  thy mus gland;  this  body  fills  the  upper  part 
of  the  anterior  mediastinum,  ascending  as  high  as  the 
thyroid  gland,  and  descending  in  front  of  the  pericardium, 
and  the  great  vessels,  nearly  as  low  as  the  diaphragm  ;  it 
consistsof  two  lobes  of  an  oval  figure,  close  in  the  centre, 
but  separated  at  either  end.  It  lies  on  the  trachea,  the 
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left  vena  innominata,  the  arch  of  the  aorta,  and  the  peri- 
cardium, is  covered  by  the  sternum  and  sterno-thyroid 
muscles,  and  is  surrounded  by  a  loose  capsule  of  cellular 
membrane.  It  consists  of  several  small  lobules  which 
are  filled  with  a  whitish  fluid.  Several  of  the  organs  of 
the  body  present  peculiarities  in  the  foetus,  these  have 
been  already  noticed  in  the  description  given  of  each  in 
the  adult  state. 


PART  IV. 


DISSECTION  OF  THE  JOINTS. 


\VHEN  all  the  muscles,  vessels,  nerves,  &c.,  have  been 
dissected ,  the  student  may  examine  the  anatomy  of  the 
j  oints :  in  almost  every  articulation  we  find  a  smooth  and 
delicate  membrane  extended  over  the  articulating  sur- 
face of  each  bone  ;  this  is  termed  a  synovial  membrane, 
it  forms  a  shut  sac  like  a  serous  membrane,  and  con- 
stantly contains  a  small  quantity  of  a  glairy  fluid,  termed 
synovia ;  this  membrane  is  generally  protected  externally 
by  ligaments,  which  also  serve  to  connect  the  bones 
together  ;  these  ligaments  are  termed  capsular  when 
they  surround  the  joint,  as  in  the  shoulder  and  hip  ; 
when  they  are  confined  to  a  particular  part  they  are 
termed  accessory  ligaments,  or  lateral, anterior, poste- 
rior, &c.  &c. 

TEMPORO-MAXILLARY    ARTICULATIONS. 

EACH  condyle  of  the  inferior  maxilla  is  received  into 
that  portion  of  the  glenoid  cavity  of  the  temporal  bone, 
which  is  anterior  to  the  fissure,  it  also  moves  on  the 
transverse  root  of  the  zygoma ;  this  joint  is  strengthen- 
ed by  the  external  and  internal  lateral  and  the  stylo- 
maxillary  ligaments,  an  inter-articular  cartilage,  two 
synovial  membranes,  and  an  imperfect  capsular  liga- 
ment. 

The  external  lateral  ligament  arises  broad  from  the 
zygomatic  process  of  the  temporal  bone,  descends  oblique- 
ly back,  and  is  inserted  narrow  into  theouter  side  of  the 
neck  of  the  condyle  of  the  lower  jaw. 
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The  internal  lateral  ligament  is  thinner  and  longer 
than  the  external,  it  arises  narrow  from  the  spinous  pro- 
cess of  the  sphenoid  bone,  descends  obliquely  forwards 
and  is  inserted  broad  into  the  orifice  of  the  inferior  dental 
canal. 

The  stylo-maxillary  ligament  \s  a  thin  aponeurosis, 
arises  from  the  styloid  process  of  the  temporal  bone,  passes 
forwards  and  outwards ;  is  connected  to  the  cervical  fascia, 
and  to  the  stylo-glossus  muscle,  and  is  inserted  into  the 
angle  of  the  lower  maxilla,  between  the  masseter  and  in- 
ternal pterygoid  muscles,  and  the  parotid  and  sub-max- 
illary glands. 

The  synovialmembranes,  one  covers  the  cartilaginous 
surface  of  the  zygomatic  eminence  and  the  glenoid  cavity, 
and  is  reflected  over  the  upper  surface  of  the  inter-articu- 
lar cartilage :  the  other,  which  is  smaller,  covers  the  un- 
der surface  of  the  inter-articular  cartilage,  and  is  reflected 
over  the  condyle ;  these  sacs  have  no  communication  with 
each  other. 

The  inter-articular  fibro  cartilage  is  of  an  oval  figure, 
thick  in  its  circumference,  thin  in  the  centre.  Its  upper 
surface  is  adapted  to  the  articular  eminence  and  glenoid 
cavity,  and  its  lower  surface  to  the  condyle.  Some  fibres 
of  the  external  pterygoid  are  attached  to  its  forepart,  the 
external  lateral  ligament  also  adheres  to  it :  sometimes 
there  is  a  hole  in  the  centre  of  it. 

The  capsular  ligament  consists  of  dense  fibres  which 
arise  from  the  zygomatic  eminence  and  from  the  glenoid 
fissure,  as  they  descend  they  adhere  to  the  inter-articular 
cartilage,  and  are  inserted  into  iheneck  of  the  lower  jaw; 
this  ligament  is  deficient  anteriorly,  at  the  insertion  of  the 
external  pterygoid  muscle. 

ARTICULATION     OF    THE     OCCIPUT     WITH     THE     ATLAS 
AND    AXIS. 

THE  condyles  of  the  occipital  bone  are  received  into 
the  superior  oblique  processes  of  the  atlas,  and  are 
attached  by  imperfect  capsular  ligaments,  by  synovial 
membranes  which  cover  the  opposed  cartilaginous  sur- 
faces, and  by  an  anterior  and  posterior  ligament  which 
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are  attached  superiorly  to  the  anterior  and  posterior 
edges  of  the  foramen  magnum,  and  inferiorly  to  the  up- 
per edge  of  the  atlas,  before  and  behind  its  oblique  pro- 
cesses. 

The  occipital  bone,  though  not  in  contact  with,  is  yet 
connected  to  the  axis  byjthe  two  lateral  or  moderator  liga- 
ments, and  by  the  apparatus  ligamentosus  colli. 

The  lateral  ligaments  arise  from  each  side  of  the 
odontoid  process,  ascend  obliquely  outwards,  andareJw- 
serted  into  the  inner  side  of  each  condyle. 

The  apparatus  ligamentosus  (or  the  perpendicular  li- 
gament of  some  anatomists)  is  a  flat  fasciculus  of  fibres, 
which  descend  from  the  lower  part  of  the  cuneiform 
process,  behind  the  odontoid  process,  and  is  inserted 
into  the  superior  part  of  the  transverse  ligament  of  the 
atlas  in  the  middle,  and  into  the  bodies  of  the  second 
and  third  vertebrae  on  either  side,  on  these  it  becomes 
continuous  with  the  posterior  common  vertebral  liga- 
ment. 


ARTICULATION     BETWEEN     THE    ATLAS     AND     AXIS. 

THESE  two  vertebrae  are  not  only  connected  by  syno- 
vial  membranes  and  fibrous  bands  around  these,  and 
by  a  ligament  anteriorly  and  posteriorly,  as  in  all  the 
other  vertebrae,  but  the  odontoid  process  is  also  se- 
cured in  the  atlas  by  a  transverse  ligament  and  synovial 
membranes. 

The  transverse  ligament  describes  the  fourth  of  a  cir- 
cle, it  is  thick  and  nbro-cartilagmous  in  the  centre,  is 
attached  on  each  side  to  the  inner  edge  of  each  oblique 
process  of  the  atlas,  and  is  connected  in  the  centre  by  some 
of  the  fibres  of  the  apparatus  ligamentosus,  to  the  cunei- 
form process  superiorly,  and  to  the  body  of  the  axis  infe- 
riorly ;  there  is  also  a  synovial  sac  connected  to  the  pos- 
terior surface  of  the  odontoid  process,  and  to  the  anterior 
surface  of  this  ligament ;  another  synovial  mcmbrcun' 
covers  the  opposed  cartilaginous  surfaces  of  the  atlas 
and  the  processus  dentatus  :  by  means  of  these  several 
ligaments  all  rotatory  motion  between  the  occiput  and 
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the  first  vertebra  is  prohibited,  whereas  between  the  atlas 
and  the  axis  it  can  occur  freely. 


THE  COMMON   ARTICULATIONS  OF   THE    VERTEBRA. 

THE  bodies  of  the  vertebrae  are  united  by  an  anterior, 
a  posterior,  and  inter- vertebral  ligaments. 

The  Anterior  Vertebral  Ligament  is  a  strong  band  of 
fibres  extending  from  the  axis  to  the  sarcum,  and  adher- 
ing to  the  bones  and  inter- vertebral  substances ;  beneath 
this  band  other  fibres  are  seen  crossing  obliquely  between 
the  bodies  of  the  vertebrae.  This  ligament  is  narrow  in 
the  cervical  and  lumbar  regions,  broader  and  more  dis- 
tinct in  the  dorsal ;  it  consists  of  three  planes  of  fibres, 
viz.  the  superficial  extend  over  four  or  five  vertebrae ;  the 
middle  otTer  two  or  three,  and  the  third  only  covers  a  sin- 
gle vertebra. 

The  Posterior  Vertebral  Ligament  extends  down  the 
back  part  of  the  bodies  of  the  vertebrae,  along  the  front 
of  the  spinal  canal ;  it  consists  of  smooth  glistening  fibres  ; 
it  is  narrow  in  the  dorsal,  and  broad  in  the  lumbar  and 
cervical  regions. 

The  Inter -vertebral  Ligaments  or  fibre-cartilages 
are  placed  between  the  bodies  of  all  the  vertebrae,  except 
between  the  atlas  and  dentata.  They  are  united  very 
firmly  above  and  below  to  the  flat  surfaces  of  the  verte- 
brae. In  the  neck  and  loins  they  are  thicker  in  front  than 
behind,  the  contrary  in  the  back;  they  are  formed  of  con- 
centric layers  of  fibrous  matter  decussating  each  other,  and 
having  intervals  between  them,  whicharemore  consider- 
able towards  the  centre.  These  intervals  are  filled  by  a 
.soft  elastic  pulpy  tissue,  which  is  gradually  increased  in 
quantity  towards  the  centre. 

The  articulatingprocesses  of  the  vertebrae  are  connected 
by  synovial  membranes,  and  by  ligamentous  fibres  ex- 
tended irregularly  between  them. 

Between  the  back  part  of  the  plates  of  the  verte- 
brae, are  the  ligamenta  sub-fiava.  These  ligaments 
close  the  intervals  between  the  vertebrae,  and  thus 
complete  the  back  part  of  the  spinal  canal.  They  exist 
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between  all  the  vertebrae,  from  the  second  to  the  sacrum ; 
they  are  composed  of  dense,  yellow,  elastic  fibres, united 
angularly  to  each  other  towards  the  base  of  each  spinous 
process. 

The  spinous  processes  of  the  vertebra  are  also  con- 
nected to  each  other  by  ligamentousbands,termeds«/>rrt- 
8pi*0M»,eaidinter-8pinoug,  (theligamentasub-flava  might 
be  called  infra-spinous).  Between  the  transverse  pro- 
cesses also  ligamentous  fibres  exist  which  are  named  inter- 
trans verse  ligaments. 


ARTICULATIONS    OF    THE    RIBS. 

THE  head  of  each  rib  is  joined  to  the  spine  by  an  an- 
terior and  an  inter-articular  ligament,  and  by  synovial 
membrane;  the  anterior  ligament,  arises  from  the  front 
of  the  head  of  the  rib,  and  thence  extends  over  the  arti- 
culation in  a  radiated  manner,  and  is  inserted  into  the 
side  of  the  vertebra  above  and  below,  and  into  the  in- 
ter-vertebral substance.  The  inter-articular  lifjament 
(n-'txet  from  the  projecting  ridge  in  the  articular  surface 
of  the  rib,  and  is  inserted  into  the  cavity  in  the  inter- 
vertebral  substance  in  which  the  head  is  received.  The 
upper  and  lower  divisions  of  this  joint  are  lined  by  distinct 
synovial  membranes. 

The  tubercle  of  each  rib  is  united  to  the  transverse 
process  of  the  inferior  of  the  two  vertebrae,  to  the  bodies 
of  which  the  head  is  attached  by  three  ligaments  and  a 
synovial  membrane.  First,  the  inferior  cost  o-tr  an  scerse 
ascends  from  the  neck  of  each  rib  obliquely  outwards  to 
the  transverse  process  above  ;  second  and  third,  \h& pos- 
terior and  external  costo-transverse  connect  thetuber- 
cle  of  each  rib  to  the  corresponding  transverse  process. 
The  synovial  membranes  covering  the  cartilaginous  sur- 
faces of  the  transverse  processes  and  tubercles  of  theribs, 
are  more  loose  than  those  belonging  to  the  heads  of  the 
ribs. 

The  cartilages  of  the  ribs  at  their  costal  ends  are  con- 
vex, and  are  very  closely  united  to  the  concave  surfaces 
in  the  extremities  of  the  bones.  The  sternal  ends  of  the 
cartilages  of  the  seven  true  ribs  are  convex,  adapted  to 
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the  hollows  in  the  edge  of  the  sternum;  these  hollows  are 
covered  by  cartilage  and  by  synovial  membranes  ;  each 
joint  is  strengthened  by  ligamSntous  bands,  which  pro- 
ceed from  the  cartilage  before  and  behind  the  articulation , 
and  are  expanded  upon  the  sternum.  There  is  no  distinct 
joint  between  the  first  rib  and  the  sternum,  the  cartilage 
and  bone  appear  to  be  continuous. 

ARTICULATIONS     OP     THE     PELVIS. 

THE  last  lumbar  vertebrais  joined  to  the  sacrum  in  the 
same  manner  as  the  other  vertebrae  are  to  each  other. 
The  last  lumbar  vertebra  is  connected  to  the  ilium  by 
the  ilio-lumbar  ligament;  this  is  sometimes  divided  into 
two,  it  arises  from  the  transverse  processes  of  the  fifth 
and  fourth  lumbar  vertebrae,  and  from  the  back  part  of 
the  sacrum,  proceeds  horizontally  outwards,  and  is  in- 
serted into  the  posterior  superior  spinous  process  and 
crest  of  the  ilium.  The  ilium  and  sacrum  are  firmly 
united  by  a  cartilage  which  consists  of  two  layers,  one 
adhering  to  each  bone  ;  behind  this  they  are  connected 
by  short  ligamentous  fibres,  also  by  the  sacro -sciatic  li- 
gaments, which  are  two  in  number  on  each  side.  1st, 
the  posterior  or  great  sacro-sciatic  ligament,  arises 
from  the  lower  and  back  part  of  the  posterior  inferior 
spine  of  the  ilium,  and  from  the  back  part  of  the  sacrum 
and  coccyx ;  descends  obliquely  outwards,  becomes  nar- 
row and  thick,  and  is  inserted  into  the  lower  edge  of  the 
tuber  ischii ;  '2d,the  anterior  or  lesser  sacro-sciatic  liga- 
ment, triangular,  arises  from  the  side  of  the  sacrum  and 
coccyx,  passes  outwards,  and  is  inserted  into  the  spine  of 
the  ischium.  The  coccyx  is  united  to  the  sacrum  by 
a  substance  resembling  the  in ter-- vertebral,  also  by  li- 
gamentous bands  before  and  behind.  The  ossa  pubis 
are  closely  attached  by  several  laminae  of  fibro-carti- 
lage;  posteriorly  a  little  fluid  separates  these  bones 
which  are  each  covered  by  cartilage ;  this  connexion 
is  strengthened  inferiorly  by  thepitbic  liyament,  which 
is  very  dense,  and  passes  from  the  ramus  of  one  bone 
to  the  opposite.  The  obturator  ligament  is  a  thin  fascia 
adhering  to  the  margin  of  the  obturator  hole,  except 
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superiorly,  where  the  thyroid  nerve  and  vessels   pass 
through. 

STERNO-CLAVICULAR   ARTICULATION. 

THE  clavicle  is  connected  to  the  sternum  by  an  an- 
terior, posterior,  inferior,  and  inter-clavicular  ligament, 
also  by  an  inter-articular  cartilage  andtwosynovial  mem- 
branes ;  the  anterior  ligament  arises  from  the  end  of 
the  clavicle,  descends  inwards,  and  is  inserted  into  the 
fore-part  of  the  sternum  ;  ihe  posterior  ligament  takes 
a  course  parallel  to  the  preceding,  behind  the  joint;  the 
inferior  or  the  costo-clamcular  or  rhomboid  ligament, 
passes  from  the  lower  surface  of  the  sternal  end  of  the 
clavicle,  and  is  inserted  into  the  cartilages  of  the  first 
rib ;  the  inter -clavicular  extends  from  the  posterior 
surface  of  one  clavicle  to  the  other,  the  cervical  fascia 
is  attached  to  the  upper  edge  of  this  ligament ;  the  in- 
ter-articular cartilage  is  thin  below,  and  attached  to 
the  sternum,  thick  above  and  attached  to  the  clavicle;  a 
synovial  membrane  is  connected  tp  each  surface  of  this 
cartilage. 

SCAPULO-CLAVICULAR   ARTICULATION. 

THE  oval  end  of  the  clavicle  is  connected  to  the  end  of 
the  acromion  process  by  a  superior  and  inferior  Hga- 
ment,  which  are  attached  to  the  surfaces  of  each  bone, 
there  is  also  a  synovial  membrane  bet  ween  both  ;  some- 
times there  is  an  inter-articular  cartilage  in  this  articula  • 
tion  ;  about  an  inch  internal  to  this  joint  the  clavicle  is 
connected  to  the  coracoid  process  by  two  fasciculi  of  li- 
gamentous  fibres,  which  do  not  properly  belong  to  this 
articulation,  they  are  the  conoid  and  trapezoid  liga- 
ments. 

The  conoid  is  the  smaller  of  the  two,  its  base  is  at- 
tached to  a  tubercle  on  the  lower  surface  of  the  clavi- 
cle, its  apex  to  the  broad  part  of  the  coracoid  process. 
The  trapezoid  is  more  anterior  and  external,  it  is  also 
broader  and  stronger  than  the  conoid,  it  is  about  an 
inch  distant  from  the  articulation,  it  is  attached  above 
to  an  oblique  line  on  the  clavicle,  and  below  to  the  up- 
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per  part  of  the  coracoid  process  ;  these  ligaments  are 
united  posteriorly  and  externally,  anteriorly  they  are 
distinct. 


LIGAMENTS   OF  THE  SCAPULA. 

THESE  are  two  in  number,  an  anterior  and  posterior. 

The  anterior  or  the  deltoid,  or  coraco-acromial, 
arises  broad  from  the  coracoid  process,  passes  upwards 
and  outwards,  and  is  inserted  narrow  into  the  point  of 
the  acromion  process.  The  posterior  or  coracoid  liga- 
ment arises  from  the  costa  of  the  scapula  behind  the 
notch,  passes  forwards,  and  is  inserted  into  the  base 
of  the  coracoid  process  ;  it  converts  the  notch  into  a 
foramen  ;  this  ligament  is  sometimes  wanting,  then  the 
notch  is  completed  into  a  hole  by  bone :  the  supra-sca- 
pular nerve  usually  passes  below  this  ligament,whilethe 
vessels  of  this  name  run  above  it. 


HUMERO-SCAPULAR    ARTICULATION. 

THE  head  of  the  humerus  is  retained  in  the  glenoid 
cavity  by  the  capsular  and  coraco-humeral  ligaments, 
and  by  a  synovial  membrane;  the  glenoid  cavity  is 
deepened  by  a  fibrous  border,  which  is  partly  derived 
from  the  tendon  of  the  biceps. 

The  capsular  ligament  arises  around  the  neck  of  the 
scapula,  increases  in  size,  encircles  the  head  of  the  hu- 
merus, and  is  inserted  into  its  neck  ;  it  is  dense  above 
and  below,  thin  internally  and  externally ;  this  capsule 
is  very  loose  and  long,  the  tendons  of  the  capsular  mus- 
cles are  identified  with  it. 

Thevoraco-humeral ligament  extends  from  the  cora- 
coid process  to  the  anterior  part  of  the  great  tube- 
rosity,  where  it  becomes  confounded  with  the  capsule 
and  with  the  tendon  of  the  supra-spinatus.  The  syno- 
vial membrane  is  reflected  over  the  glenoid  surface 
around  the  glenoid  ligament,  lines  the  capsule,  and 
covers  the  head  of  the  humerus,  and  also  lines  the  bici- 
pital  groove. 
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HUMERO-CUBITAL      ARTICULATION,       OR       THE       ELBOW- 
JOINT. 

THE  opposed  extremities  of  the  humerus,  ulna,  and 
radius,  mutually  receive  each  other,  and  are  attached 
together  by  an  external  and  internal  lateral,  and  by  an 
anterior  and  posterior  ligament. 

The  external  lateral  ligament  arises  from  the  ex- 
ternal condyle,  and  is  inserted  into  the  annular  li- 
gament of  the  radius  ;  this  ligament  is  confounded 
with  the  tendons  of  the  supinator  and  extensor  mus- 
cles. 

The  internal  lateral  arises  from  the  inner  condyle, 
and  is  inserted  in  a  radiated  manner  into  the  inner  edge 
of  the  coronoid  and  olecranon  processes,  it  is  longer  and 
broader  than  the  external,  is  somewhat  triangular,  and 
divides  inferiorly  into  two  fasciculi,  the  anterior  of  which 
extends  to  the  coronoid  process,  and  is  confounded  with 
the  common  tendinous  origin  of  the  muscles  of  the  fore- 
arm ;  the  posterior  is  inserted  into  the  olecranon  process, 
is  covered  by  the  ulnar  nerve  and  connected  to  the  adja- 
cent muscles ;  both  portions  adhere  to  the  syno  vial  mem- 
brane. 

The  anterior  ligament  consists  of  thin  fibres  which 
take  an  irregular  direction  over  the  fore-part  of  the 
joint;  they  arise  chiefly  from  above  the  internal  condyle, 
and  the  depression  on  the  fore-part  of  the  humerus; 
they  thence  spread  over  the  synovial  membrane,  behind 
the  brachiseus  anticus ;  some  are  inserted  into  the  annu- 
lar ligament  of  the  radius,  and  the  remainder  are  gra- 
dually lost  on  the  synovial  membrane. 

The  posterior  ligament  is  not  so  distinct  as  the  ante  - 
rior,  unless  the  fore-arm  be  flexed ;  the  fibres  chiefly 
extend  in  a  transverse  direction  from  one  condyle  to  the 
other,  they  are  attached  to  the  synovial  membrane,  and 
covered  by  the  triceps  and  anconaeus. 

The  synovial  membrane  is  common  to  the  humero- 
cubital  as  well  as  to  the  cubito-radial  articulation  ;  this 
membrane  descends  behind  the  anterior  ligament,  and 
a  quantity  of  reddish  fatty  matter  which  intervenes,  to 
the  neck  of  the  radius  and  annular  ligament ;  round 
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which  it  forms  a  cul  de  sac,  is  prolonged  into  the  sig- 
moid cavities  of  the  ulna,  and  thence  is  reflected  to  the 
lateral  ligaments  and  to  the  triceps  tendon,  which  leads 
it  to  the  posterior  depression  on  the  humerus,  it  is 
thence  expanded  over  the  articular  eminences  at  the 
lower  end  of  this  bone. 

RADIO-ULNAR   ARTICULATIONS. 

THESE  are  two,  a  superior  and  an  inferior ;  in  the 
superior  the  head  of  the  radius  is  received  into  the 
lesser  sigmoid  cavity  of  the  ulna,  and  is  retained  in  it  by 
the  following  ligament.  The  annular  ligament  forms 
about  three-fourths  of  a  circle;  it  arises  from  the  ante- 
rior, and  is  inserted  into  the  posterior  border  of  the 
lesser  sigmoid  cavity  of  the  ulna;  this  ligament  is  lined 
by  the  synovial  membrane  of  the  joint,  it  encircles  the 
head  and  neck  of  the  radius  ;  it  often  presents  a  cartila- 
ginous structure. 

The  oblique  ligament  is  a  small  round  fibrous  cord,  it 
arises  from  the  coronoid  process  of  the  ulna,  de- 
scends obliquely  outwards,  and  is  inserted  into  the 
radius  below  its  tubercle ;  it  is  on  a  plane  anterior  to 
the  interosseous  ligament,  and  it  separates  the  flexor 
digitorum  sublimis  from  the  supinator  radii  bre vis  muscle. 

The  opposed  edges  of  the  radius  and  ulna  are  con- 
nected by  a  thin  aponeurosisthe  interosseal  membrane 
or  ligament;  it  is  composed  of  long  fibres  which  de- 
scend obliquely  in  wards  from  the  radius  to  the  ulna;  this 
ligament  is  deficient  above  and  below,  and  in  many  places 
is  perforated  by  vessels. 

In  the  inferior  radio-ulnar  articulation,  the  round 
head  of  the  ulna  is  received  into  the  sigmoid  cavity  of 
the  radius,  and  retained  in  it  by  a  loose  synovial  mem- 
brane or  the  sacciform  ligament,  which  is  covered  be- 
fore and  behind  by  some  ligamentous  fibres  ;  it  passes 
from  the  radius  to  the  ulna,  and  forms  a  very  loose  sac- 
above  the  following  ligament  or  cartilage;  it  always  con- 
tains a  quantity  of  synovia. 

The  jibro-cartilage  is  triangular,  it  arises  narrow 
from  the  styloid  process  of  the  ulna,  and  is  inserted 
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broad  into  the  inner  edge  of  the  radius  below  the  ulna, 
which  bone  it  separates  from  the  wrist  joint,  or  from  the 
cuneiform  bone,  its  anterior  and  posterior  edges  are  con- 
nected to  the  ligamentous  fibres  that  pass  from  the  ulna 
to  the  radius. 

RADIO-CARPAL     ARTICULATION,       OR       THE      WRIST 
JOINT. 

IN  this  joint  the  lower  end  of  the  radius  and  the  in- 
terarticular  cartilage  form  a  socket  for  the  scaphoid,  lu- 
nar, and  cuneiform  bones  ;  this  joint  is  secured  by  an 
external  and  internal  lateral,  and  by  a  posterior  and  an- 
terior ligament. 

The  external  lateral  extends  from  the  styloid  process 
of  the  radius  and  is  inserted  into  the  scaphoid  bone; 
some  fibres  extend  to  the  annular  ligament  and  totheos 
trapezium. 

The  internal  lateral  extends  obliquely  downwards 
and  forwards,  from  the  styloid  process  of  the  ulna  to  the 
cuneiform  bone. 

The  anterior  and  posterior  ligaments  descend  from 
the  radius  and  inter-articular  cartilage  anteriorly  and 
posteriorly,  and  are  inserted  into  the  superior  row  of  the 
carpus.  A  synovial  membrane  covers  the  superior  row 
of  the  carpal  bones,  is  thence  reflected  to  line  the  liga- 
ments, and  is  continued  over  the  articular  surface  of  the 
radius,  and  of  the  inter-articular  cartilage. 

The  three  first  bones  of  the  carpus  are  connected  to 
each  other  by  ligamentous  bands,  both  on  the  dorsal  and 
palmar  aspects,  passing  in  different  directions  from  one 
bone  to  another ;  the  pisiform  is  articulated  distinctly 
to  the  cuneiform  bone ;  the  bones  of  the  second  row 
are  connected  to  each  other  in  the  same  manner  as 
those  of  the  first,  and  the  two  rows  are  attached  by  two 
lateral  ligaments  and  by  dorsal  and  palmar  bands,  also 
by  the  head  of  the  os  magnum  being  received  into  the 
cavity  formed  by  the  lunar  and  scaphoid  bones  ;  one  sy- 
novial membrane  extends  between  these  two  rows,  and 
sends  processes  between  the  individual  bones ;  the  bones 
of  the  carpus  are  also  firmly  connected  to  each  other 
by  the  annular  ligament ;,  which  is  inserted  externally 


402 

into  the  trapezium  and  scaphoid,  internally  into  the  cu- 
neiform and  unciform  bones. 

The  articulations  between  the  carpus  and  metacarpus 
are  secured  by  transverse  and  oblique  fibrous  bands, 
which  cover  the  synovial  membranes,  and  pass  in  diffe- 
rent directions  ;  the  articulations  between  the  heads  of 
the  metacarpal  bones  and  the  first  phalanges  are  fur- 
nished with  very  loose  synovial  membranes  and  lateral 
ligaments;  the  phalanges  of  the  fingers  are  articulated 
to  each  other  by  synovial  membranes  and  lateral  liga- 
ments. 

1LIO-PEMORAL     ARTICULATION,      OR     HIP     JOINT. 

THE  head  of  the  femur  is  received  into  the  acetabu- 
lum,  which  cavity  is  deepened  by  the  cotyloid  ligament, 
which  is  a  circular  fibrous  band  adhering  to  the  edge  of 
the  bony  cup,  and  lined  by  synovial  membrane;  the 
notch  at  the  inner  part  of  the  cavity  is  partly  closed  by 
the  transverse  ligament,  which  is  attached  to  the  oppo- 
site points  of  the  pubis  and  ischium. 

The  capsule  of  this  joint  is  the  strongest  in  the  body. 
It  consists,  like  the  capsule  of  the  shoulder  joint,  of 
a  fibrous  and  a  synovial  membrane.  The  fibrous  mem- 
brane is  attached  above  to  the  circumference  of  the  ace- 
tabulum ;  and  below,  to  the  root  of  the  trochanter  ma- 
jor, and  to  the  two  oblique  inter-trochanteric  lines;  it  is 
very  strong  externally  and  anteriorly,  thin  internally. 
The  synovial  membrane  is  reflected  from  the  inside  of 
the  fibrous  membrane  upon  the  periosteum  of  the  neck, 
and  upon  the  cartilaginous  surface  of  the  head  of  the 
femur ;  from  the  latter  it  is  reflected  around  the  inter- 
articular  ligament,  and  is  then  continued  to  the  cartila- 
ginous surface  of  the  acetabulum.  The  attachment  of 
the  fibrous  layer  extends  upon  the  femur,  a  little  way 
beyond  the  synovial  membrane,  especially  at  the  outer 
and  posterior  part  of  the  joint. 

The  accessory  or  ilio-femoral  ligament  extends  from 
the  inferior  spinous  process  of  the  ilium  obliquely  down- 
wards and  inwards,  adhering  to  the  fore-part  of  the  cap- 
sule, and  is  inserted  into  the  fore-part  of  the  lesser  tro- 
chanter. 
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The  inter 'articular  ligament,  or  ligamentum  teres, 
arises  narrow  from  the  depression  on  the  head  of  the 
femur,  passes  downwards  and  inwards,  and  becoming 
broad,  is  inserted  by  two  fibrous  bands  into  the  extre- 
mities of  the  notch  in  the  edge  of  the  acetabulum, 
and  by  the  synovia!  membrane  to  the  fatty  substance 
that  covers  the  rough  surface  at  the  bottom  of  the 
cavity. 

FEMORO-TIBIAL     ARTICULATION,     OR     THE     KNEE 
JOINT. 

THE  condyles  of  the  femur,  the  head  of  the  tibia,  and 
the  patella,  enter  into  this  articulation  ;  the  ligaments 
which  secure  it  may  be  classed  into  those  external  and 
those  internal  to  the  synovia!  membrane,  although  strictly 
they  are  all  external  to  it ;  the  external  ligaments  are, 
the  ligamentum  patellae,  ligamentum  posticum,  and  the 
internal  and  external  lateral  ligaments. 

The  ligamentum  patellae  consists  of  strong  parallel 
tendinous  fibres  which  descend  from  the  inferior  angle 
of  the  patella,  and  are  inserted  into  the  tubercle  of  the 
tibia,  a  little  below  a  small  bursa  which  lies  behind 
this  ligament ;  it  is  partly  a  continuation  of  the  exten- 
sor tendon. 

The  posterior  ligament  has  been  noticed  in  the  dis- 
section of  the  semi-membranosus  muscle,  from  the  ten- 
don of  which  this  ligament  arises ;  it  then  ascends  ob- 
liquely from  behind  the  inner  condyle  of  the  tibia  to  the 
external  condyle  of  the  femur. 

The  internal  lateral  ligament  is  broad  and  flat, 
arises  from  the  internal  condyle  of  the  femur,  descends 
obliquely  forwards,  and  is  inserted  into  the  internal  con- 
dyle of  the  tibia,  and  into  the  semilunar  cartilage. 

The  external  lateral  ligament  or  ligaments  r/;v"*v 
from  the  external  condyle,  are  thick  and  round,  descend 
backwards,  and  are  inserted  into  the  head  of  the  fibula ; 
a  portion  of  the  biceps  tendon  sometimes  separates 
these  ligaments  ;  in  many  cases  they  form  but  a  single 
cord. 

The  synovial  membrane  of  the  knee  is  the  largest  in 
the  body ;  it  ascends  between  two  and  three  inches  on 
the  fore-part  of  the  femur,  is  thence  reflected  to  the 
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patella,  and  to  the  adjoining  muscles  or  tendons,  and  is 
continued  down  to  the  head  of  the  tibia;  it  is  thence  re- 
flected round  the  inter-articular  cartilages,  and  along  the 
crucial  ligaments  to  the  femur. 

The  internal  ligaments  in  this  joint  are,  the  alar, 
mucous,  transverse,  crucial,  and  the  semilunar  carti- 
lages. 

The  alar  ligaments  are  folds  of  the  synovial  mem- 
brane, one  on  either  side  of  the  patella  and  united  below 
that  bone. 

The  ligamentum  mucosum  is  a  small  fold  of  the  same 
membrane,  passing  from  the  fatty  substance  behind  the 
ligamentum  patellae,  backwards  and  upwards  to  the  hol- 
low between  the  condyles. 

The  transverse  ligament  extends  between  the  ante- 
rior convex  portions  of  the  two  semilunar  cartilages,  and 
above  the  fatty  substance  before  alluded  to. 

The  anterior  crucial  ligament  arises  from  the  inner 
side  of  the  external  condyle,  descends  obliquely  for- 
wards, and  is  inserted  near  the  fore  -part  of  the  head  of 
the  tibia. 

The  posterior  crucial  ligament  arises  from  the 
outer  side  of  the  internal  condyle,  descends  nearly  ver- 
tical, and  is  inserted  partly  into  the  external  semilu- 
nar cartilage,  and  partly  into  the  depression  on  the  back 
of  the  tibia. 

The  semilunar  cartilages  are  placed  upon  the  arti- 
cular surfaces  of  the  tibia  ;  the  convex  margin  of  each 
is  thick ;  the  internal  concave  margin  has  a  sharp  edge ; 
each  cartilage  presents  above  an  excavated  surface, 
adapted  to  the  condyles,  and  below,  a  flat  surface, 
adapted  to  the  head  of  the  tibia ;  externally  they  are 
connected  with  the  lateral  ligaments,  while  their  inter- 
nal edges  are  loose  in  the  cavity  of  the  joint.  The  an- 
terior and  posterior  extremities  of  each  are  fixed  to  the 
head  of  the  tibia,  before  and  behind  its  middle  protu- 
berance. The  two  cartilages  are  united  in  front  by  the 
transverse  ligament ;  the  external  cartilage  is  circular 
and  more  moveable  than  the  internal,  which  is  of  an 
oval  figure. 

The  head  of  the  jibula  is  connected  to  the  small 
smooth  surface  on  the  outer  side  of  the  head  of  the 
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tibia,  by  a  synovial  membrane,  and  by  an  anterior  and 
posterior  fasciculus  of  ligamentous  fibres. 

The  bodies  of  these  two  bones  are  connected  by  the 
interosseous  membrane,  which  consists  of  aponeurotic 
fibres  extending  obliquely  from  one  bone  to  the  other  ; 
they  are  deficient  above  and  below.  The  inferior  extre- 
mity of  the  fibula  is  received  into  a  depression  in  the  ti- 
bia, and  connected  to  it  by  a  strong  anterior  and  poste- 
rior ligament,  which  are,  each,  of  a  triangular  form,  the 
base  below  ;  also  by  a  synovial  membrane,  and  an  inter- 
vening dense,  fibrous  substance :  some  fibres  of  the  pos- 
terior ligament  extend  from  one  malleolus  to  the  other, 
and  strengthen  the  ankle  joint. 

ARTICULATION     OF   THE     ANKLE. 

THE  astragalus  is  received  into  a  cavity  formed  in  the 
tibia  and  fibula,  and  secured  in  it  by  very  strong  lateral 
ligaments,  and  also  by  a  synovial  membrane  and  an  an- 
terior ligament. 

The  internal  lateral,  or,  deltoid  ligament ,  is  very 
dense,  it  arises  from  the  internal  malleolus,  descends  in 
a  radiated  manner,  and  is  inserted  into  the  astragalus, 
os  naviculare  and  calcis. 

The  external  lateral  ligaments  are  three,  a  posterior, 
middle,  and  anterior  ;  they  all  arise  from  the  external 
malleolus ;  the  posterior  passes  obliquely  inwards  to  the 
ridge  on  the  back  of  the  astragalus  between  the  ankle 
and  the  articulation  of  the  astragalus  to  the  os  calcis ; 
the  middle  descends  vertically  and  is  inserted  into  the 
os  calcis  ;  the  anterior  is  inserted  into  the  upper  and 
outer  part  of  the  astragalus.  The  anterior  ligament  of 
the  ankle  is  often  indistinct ;  it  arises  from  the  anterior 
edge  of  the  tibia,  and  is  inserted  into  the  upper  and 
outer  part  of  the  astragalus.  The  knee,  elbow,  and 
ankle  joints,  unlike  those  of  the  hip  and  shoulder,  have 
no  proper  fibrous  capsular  ligament,  independent  of  the 
synovial  membrane. 

Articulations  of  the  Tarsus.  The  astragalus  is  at- 
tached to  the  os  calcis  by  two  articulating  surfaces, 
each  of  which  is  furnished  with  a  synovial  membrane ; 
between  these  is  a  dense  interosseous  ligament ;  there 
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is  also  a  posterior  ligament,  which  is  attached  to  the 
adjoining  surfaces  of  the  two  bones  ;  the  head  of  the 
astragalus  is  articulated  to  the  navicular  bone,  the  end 
of  the  os  calcis  is  also  connected  to  the  latter  by  a  strong 
fibre-cartilaginous  substance  called  Calceo-namcular  li- 
gament ;  this  extends  from  the  inferior  surface  of  the  os 
calcis  to  the  inferior  part  of  the  navicular,  thoughnotat- 
tached  to  the  astragalus,  it  supports  it,  and  completes  the 
cavity  for  receiving  its  head  ;  this  ligament  is  strength- 
ened by  the  tendon  of  the  tibialis  posticus,  which  in  this 
situation  frequently  contains  a  sesamoid  bone  or  carti- 
lage. A  thin  broad  ligament  above  also  connects  the 
astragalus  to  the  navicular.  The  os  calcis  is  attached  to 
the  cuboid  by  a  synovial  membrane  and  superior  and  in- 
ferior ligaments ;  the  latter  is  very  strong,  radiated  an- 
teriorly, and  attached  to  the  third  and  fourth  metatar- 
sal  bones.  This  articulation  is  exactly  opposite  to  that 
between  the  astragalus  and  navicular  bone;  the  opposite 
sides  of  the  cuboid  and  navicular  bones  are  connected 
by  ligaments,  and  sometimes  by  a  synovial  membrane. 
The  three  cuneiform  bones  are  attached  to  the  navicular 
by  a  synovial  membrane  which  also  extends  between 
these :  they  are  all  secured  by  superior  and  inferior 
transverse  and  oblique  ligamentous  bands.  The  meta- 
tarsal  bones  are  secured  to  the  tarsus  and  to  each  other 
by  dorsal  and  plantar  ligaments  ;  the  three  internal  are 
articulated  to  the  cuneiform  bones,  and  the  two  external 
to  the  cuboid  bones  ;  all  the  metatarsal  bones  are  also 
articulated  to  each  other  posteriorly  by  synovial  mem- 
branes, except  the  first  and  second  ;  the  anterior  end  of 
each  metatarsal  bone  is  connected  to  the  first  phalanx, 
and  the  phalanges  to  each  other  by  synovial  membranes 
and  lateral  ligaments  as  in  the  upper  extremity. 


PART  V. 


DESCRIPTION  OF  THE  BONES. 


THE  osseous  structure  is  the  hardest  in  the  body ;  it  is 
composed  chiefly  of  phosphate  of  lime,  with  a  little  car- 
bonate deposited  in  a  cartilaginous  substance  which  is 
perfectly  organized  and  well  supplied  with  vessels  for  its 
nourishment  and  growth.  The  bones  present  great  va- 
riety of  figure  ;  they  are  commonly  classsd  into  the  flat, 
long,  and  irregular.  They  support  and  protect  the  soft 
parts,  give  the  general  form  to  the  whole  body  as  well  as 
to  its  different  parts,  they  also  serve  as  the  passive  or- 
gans of  locomotion,  affording  a  series  of  levers  by  means 
of  which  the  muscles  effect  the  various  motions  and  ac- 
tions of  the  body. 

When  all  the  bones  are  connected  by  their  ligaments 
the  collection  is  called  a  natural  skeleton;  when  united 
by  art,  an  artificial  skeleton.  The  skeleton  is  divided 
into  the  trunk  and  extremities. 

The  trunk  consists  of  the  middle  part  and  two  extre- 
mities ;  the  middle  of  the  trunk  is  formed  by  the  verte- 
bral column  and  the  chest ;  the  upper  extremity  of  the 
trunk  is  the  head,  the  lower  the  pelvis. 

The  vertebral  column  consists  of  twenty-four  verte- 
brae, which  are  divided  into  three  classes  according  to 
the  three  regions,  viz.  seven  cervical,  twelve  dorsal 
and  five  lumbar. 

The  chest  or  thorax  is  formed  before  by  the  sternum, 
which  consists  of  two  or  three  pieces,  on  either  side  by 
the  twelve  ribs,  and  behind  by  the  dorsal  vertebrae. 

The  head  comprises  the  cranium  and  the  face  :  the 
cranium  or  skull,  is  composed  of  the  frontal,  the  two 
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temporal,  two  parietal,  the  occipital,  the  ethmoid  and 
the  sphenoid  bones ;  to  these  may  be  added  the  small 
turbinated  bones  of  the  sphenoid  or  of  Bertin,  and  the 
four  auricular  bones  in  each  temporal  bone,  which  have 
been  already  described  in  the  anatomy  of  the  ear. 

The  face  is  divided  into  the  upper  and  lower  jaw;  the 
upper  consists  of  the  two  superior  maxillary,  two  pala- 
tine, two  lachrymal,  two  nasal,  two  malar,  two  inferior 
turbinated  bones  and  the  vomer  ;  to  these  may  be  added 
the  sixteen  teeth.  The  lower  Jaw  consists  of  the  infe- 
rior maxillary  bone,  which  contains  sixteen  teeth ;  some 
consider  the  os  hyoides  as  an  appendix  to  the  bones  of 
the  face;  this  bone  however  has  been  already  noticed  in 
the  description  of  the  larynx. 

The  pelvis  is  the  lower  extremity  of  the  trunk ;  it 
consists  of  the  sarcum,  the  coccyx,  and  the  two  ossa  in- 
nominata. 

The  superior  or  thoracic  extremities  are  composed 
each  of  four  parts,  the  shoulder,  which  consists  of  the 
clavicle  and  scapula ;  the  arm,  of  the  humerus  ;  the 
fore-arm  of  the  radius  and  ulna;  and  the  hand,  which 
is  subdivided  into  the  carpus,  metacarpus,  and  fingers. 
The  carpus  consists  of  eight  small  bones ;  the  metacar- 
pus of  five,  and  the  fingers  each  of  three  phalanges  ex- 
cept the  thumb,  which  has  only  two. 

The  inferior  or  abdominal  extremities  are  each 
divided  into  three  parts ;  thethigh,  which  consists  of  but 
one  bone,  the  femur ;  the  leg,  which  consists  of  three, 
the  patella,  tibia,  and  fibula;  and  the  foot,  which  is  di- 
vided into  three  parts,  the  tarsus,  metatarsus,  and  toes; 
the  tarsus  consists  of  seven  irregular  bones,  the  meta- 
tarsus of  five  long  bones,  and  the  toes  of  the  three  pha- 
langes each,  except  the  great  toe,  which  has  only  two. 
In  the  adult  skeleton  the  number  of  bones  amount  to 
242,  including  the  bones  of  the  ear  and  the  teeth,  but 
excluding  the  os  hyoides  and  the  sesamoid  bones. 

THE  VERTEBRA. 

THE  Vertebras  are  twenty-four  in  number,  they  belong 
to  the  class  of  irregular  bones,  are  placed  one  above  the 
other,  and  connected  by  ligaments  so  as  to  form  one 
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solid,  yet  flexible  column,  placed  in  the  middle  and  back 
part  of  the  trunk,  and  extending  from  the  head  to  the 
sacrum.  All  the  vertebrae  agree  in  the  general  outline, 
which  is  as  follows ;  each  vertebra  consists  of  a  body  and 
of  several  proj  ections  or  processes :  the  body  occupies  the 
anterior  central  part ;  it  is  thick  and  spongy,  and  rather 
circular  or  oval;  its  flat  surfaces  above  and  below  give  at- 
tachment to  the  intervertebral  ligaments ;  the  margin  of 
each  is  tipped  with  a  compact  white  substance;  anterior- 
ly it  is  transversely  convex  and  very  porous,  posteriorly 
concave,  so  as  to  form  part  of  the  spinal  canal  or  foramen ; 
this  surface  is  perforated  by  several  holes  for  vessels. 
The  processes  of  each  vertebra  are  nine,  two  lateral  or 
the  laminae,  two  trans  verse,  four  oblique  or  articulating, 
and  one  spinous. 

The  lateral  processes  or  lamince,  arise,  one  on  each 
side  by  a  sort  of  pedicle  from  the  posterior  part  of  the 
body;  they  pass  back  wards,  bounding  the  sides  of  the  spi- 
nal hole,  and  unite  posteriorly  in  the  spinous  process;  they 
are  broad  behind,  but  narrow  where  they  join  the  body, 
being  grooved  out  above  and  below  into  a  notch;  the  in- 
ferior of  these  is  the  larger  ;  these  notches  when  the  ver- 
tebrae are  joined,  from  the  intervertebral  holes  for  the 
passageof  the  spinal  nerves.  The  spinous  processis  the 
most  projecting  part  of  the  vertebra  in  the  posterior  me- 
dian line ;  its  base  is  bifurcated,  its  apex  generally  ends 
in  a  point  or  tubercle.  The  transverse  processes  arise 
from  the  laminae,  and  are  directed  outwards  on  each  side. 
The  articular  or  oblique  processes  arise  from  the  roots 
of  the  transverse,  two  ascend,  two  descend;  they  are  co- 
vered with  cartilage  and  articulate  with  the  corresponding 
processes  of  the  vertebra  above  and  below.  The  spinal 
hole  or  canal  is  bounded  by  the  body  and  processes;  it  is 
oval  or  triangular.  The  processes  of  the  vertebrae  are  of 
a  more  compact  structure  than  the  bodies,  which  are  very 
light  and  spongy.  A  vertebra  is  generally  dev  eloped  by 
three  points  of  bone,  one  for  the  body,  and  one  on  each 
side  for  thelaminse  and  articulating  processes;  sometimes 
a  fourth  point  is  deposited  for  the  spinous ;  this  process  is 
seldom  found  ossified  in  the  foetus,  but  remains  cartilagi- 
nous for  some  time.  In  addition  to  these  three  principal 
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ossific  points,  there  are  frequently  accessory  points  or 
epiphyses  found  in  the  processes,  as  well  as  on  the  sur- 
faces of  the  body.  These  are  the  general  characters  of 
all  the  vertebrae,  but  each  of  the  three  classes  presents 
some  peculiarity. 

The  Lumbar  Vertebrce  are  five;  these  are  the  largest 
in  the  column ;  the  body  of  each  is  very  broad  trans- 
versely, compared  with  its  height ;  its  upper  and  lower 
surfaces  are  flat,  and  bordered  with  hard  projecting  edges, 
which  render  it  concave  from  above  downwards  on  its 
fore-part.  The  famines  are  thick,  broad,  but  short;  the 
notches,  particularly  the  lower,  are  very  large;  ihespi- 
nous  process  is  broad,  and  square,  and  ends  not  in  a 
point,  but  inathick  rough  border;  the  articulating  pro- 
cesses are  oval,  strong,  and  vertical ;  the  superior  are  con  - 
cave  and  look  inwards ;  the  inferior  are  convex  and  look 
outwards;  the  transverse  processes  are  long,  thin,  and 
horizontal,  and  more  anterior  than  those  of  thedorsal  ver- 
tebra ;  the  spinal  foramen  is  triangular,  and  larger  than 
in  the  back ;  the  body  of  the  fifth  lumbar  vertebra  is  cut 
off  obliquely  below,  so  as  to  be  much  thicker  before  than 
behind  ;  its  transverse  processes  are  short,  strong,  and 
rounded. 

The  dorsal  vertebrce  are  twelve  in  number,  and  of  an 
intermediate  size  between  the  cervical  and  lumbar;  they 
decrease  from  the  first  to  the  fourth,  and  then  increase  to 
the  last,  so  that  the  fourth  and  fifth  are  the  smallest. 
The  body  is  thicker  behind  than  before,  and  longer  from 
before  back  wards  than  transversely,  flat  above  and  below, 
and  round,  except  in  the  first,  whose  surfaces  are  heart 
shaped,  andvery  convex  anteriorly;  on  either  side  itpre- 
sents  two  small  depressions  or  notches,  covered  with  car- 
tilage ;  the  superior  is  the  larger ;  when  the  vertebrse  are 
conjoined  two  of  these  notches  form  an  oval  depression  for 
the  head  of  each  rib  ;  the  lamince  are  broad  and  thick  ; 
thenotches  are  large  and  anterior  to  the  oblique  processes ; 
the  transverse  processes  are  long  and  large,  and  directed 
backwards  ;  on  the  front  of  each  near  the  end,  except  of 
the  two  last,  there  is  a  small  depression  covered  with  car- 
tilage for  articulating  with  the  tubercle  of  the  rib  ;  the 
oblique  processes  are  vertical,  the  superior  directed  back- 
wards, the  inferior  forwards;  the  spinal  hole  or  canal  is 


411 

small  and  oval;  the  spinous  processes  are  long,  of  a  pris- 
matic or  triangular  form,  bent  downwards  very  much,  or 
imbricated,  and  tubercular  at  their  extremities.  The  first 
has  the  body  long  transversely,  and  on  either  side  a  full 
depression  above  for  the  head  of  the  first  rib,  and  half  of 
a  similar  cavity  below  for  the  upper  part  of  the  head  of 
the  second  rib  ;  its  spinous  process  is  thick,  long,  and  ho- 
rizontal, and  its  articular  processes  are  oblique :  the  tenth 
has  also  a  full  depression  for  the  tenth  rib,  the  eleventh 
and  twelfth  in  like  manner;  these  also  want  the  articu- 
latingdepressionsonthetransverseprocesses;  thetwelfth 
also  resembles  the  lumbar,  in  the  shape  of  its  body,  and 
inferior  articular  processes. 

The  cervical  vertebra  are  seven  innumber  and  smaller 
than  the  others  ;  their  body  is  long  transversely,  a  little 
deeper  before  than  behind ;  the  lower  surface  is  concave 
from  behind  forwards,  the  upper  is  larger  or  broader,  and 
concave  from  side  to  side ;  the  structure  is  more  compact 
than  in  the  dorsal  and  lumbar ;  the  lamince  are  long  and 
narrow,  sharp  and  small  superiorly,  round  and  large  in- 
feriorly,  so  as  to  overlap  those  below  ;  the  spinal  hole  is 
large  and  triangular;  the  notches  are  small  and  anterior 
to  the  articular  processes ;  they  are  nearly  of  equal  size 
above  and  below;  the  spinous  process  is  short,  horizontal 
and  bifid;  the  transverse  process  is  short,  bifid,  grooved 
above  for  the  nerves,  and  perforated  near  its  base  by  a 
round  hole  for  the  vertebral  vessels  ;  it  is  on  a  plane  an- 
terior to  the  transverseprocesses  of  the  back  or  loins,  and 
appears,  on  account  of  its  foramen,  to  have  a  second  or 
anterior  root  from  the  body  of  the  vertebra :  the  articular 
processes  are  oblique, the  superior  oval,slightly'convex, 
look  upwards  and  backwards  ;  the  inferior  also  oval,  are 
concave,  and  directed  downwards  and  forwards. 

The  first  cervical  vertebra  or  atlas  differs  from  the  re- 
maining, in  having  a  mere  bony  ring,  without  any  dis- 
tinct body  or  spinous  process,  the  anterior  part  of  this 
ring  is  tubercular  before,  but  presents  posteriorly  a 
smooth  and  concave  oval  articulating  surface  which  re- 
ceives the  odontoid  process  of  the  second  vertebra  :  the 
margin  of  this  ring  gives  attachment  to  ligaments ;  it  is 
round  and  thick  behind,  with  a  tubercle,  instead  of 
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spine  for  the  attachment  of  the  recti  muscles;  the  spinal 
hole  is  very  large  and  divided  into  two  by  the  transverse 
ligament,  which  arises  from  two  tubercles  placed  on  the 
inner  side  of  the  superior  articulating  processes;  the  an- 
terior portion,  small,  receives  the  tooth-like  process  of  the 
second  vertebra,  the  posterior  forms  the  spinal  canal,  the 
lamintz  are  thick  and  round  behind,  but,  near  the  arti- 
culating processes,  are  grooved  above  for  the  vertebral 
artery,  and  below  for  the  second  spinal  nerve;  before  these 
notches  are  \hzarticularprocesses,  the  superior  horizon- 
tal, concave,  oval  from  before  backwards,  look  upwards 
and  inwards,  and  receive  the  occipital  condyles  ;  the  in- 
ferior are  nearly  flat,  circular,  and  incline  a  little  inwards  ; 
the  transverse  processes  are  long,  and  end  in  an  obtuse 
point,  the  an  teriorrootis  slender,  the  posterior  is  long  and 
large,  the  hole  between  these  is  larger  than  in  the  other 
vertebrae,  and  is  directed  upwards  and  backwards;  from 
this  a  groove  for  the  vertebral  artery  winds  backwards 
round  the  superior  articular  process.  In  the  adult  the 
atlas  is  very  compact ;  in  the  foetus  its  ossification  takes 
place  from  five  points,  one  for  the  anterior  arch,  two  for 
the  posterior,  and  one  for  each  lateral  part. 

The  axis  or  second  vertebra  is  remarkable  for  the  length 
of  its  body,  which  has  anteriorly  a  central  ridge  between 
two  depressions  for  muscles,  and  from  its  upperpart  there 
rises  by  a  sort  of  aneck,  a  large,  round,  dentiform  (odon- 
toid) process,  the  forepart  of  which  is  received  into  the 
small  articulating  cavity  on  the  anterior  arch  of  the  atlas, 
while  posteriorly  it  presents  a  small,  smooth  convexity, 
which  moves  against  the  smooth  surface  of  the  trans  verse 
ligament  of  the  atlas;  the  apex  is  rather  pointed,  to  it  and 
to  the  sides  of  this  process  the  lateral  or  check  ligaments 
are  attached ;  the  lamina  are  very  strong  ;  the  superior 
notches  are  behind,  the  inferior  before  the  articular  pro- 
cesses ;  the  spinal  hole  is  large  and  heart-shaped  ;  the 
spinous process  is  forked  and  very  strong,  its  under  sur- 
face is  channelled ;  the  superior  oblique  processes  are 
slightly  convex,  nearly  horizontal,  and  look  a  little  out- 
wards; the  inferior  are  smaller,  flat,  and  look  downwards 
and  forwards  ;  the  transverse  processes  are  short,  arise 
from  the  outside  of  the  superior  articular  processes,  are 
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bent  downwards,  and  are  not  bifid ;  the  hole  is  directed 
obliquely  upwards  and  outwards.  This  vertebra  in  the 
foetus  has  an  additional  point  of  ossification  in  the  odon- 
toid process.  It  is  articulated  directly  with  the  atlas 
and  the  third  vertebra,  and  indirectly  with  the  occipital 
bone. 

The  seventh  cervical  vertebra  is  large,  its  spine  is  very 
prominent,  andnot  bifid;  its  transverse  process  is  seldom 
perforated,  as  in  the  other  cervical  vertebrae ;  when  there 
is  a  foramen  in  it,  it  transmits  the  vertebral  vein  and  not 
the  artery ;  in  this  vertebra  an  additional  point  of  ossifi- 
cation is  found  in  the  pedicle  which  connects  the  pro- 
cesses to  the  body ;  this  sometimes  increases  beyond  the 
trans  verse  process,  so  as  to  resemble  a  supernumerary  or 
a  cervical  rib. 

The  length  of  the  vertebral  column  is  generally  about 
a  third  of  that  of  the  whole  body ;  the  lumbar  and  cervi- 
cal regions  are  nearly  equal,  and  each  about  half  the 
length  of  the  dorsal,  the  latter  commonly  measures  twelve 
inches,  and  each  of  the  former  about  six.  Its  general 
form  is  that  of  a  pyramid,  the  base  below ;  but  when  ac- 
curately examinedit  will  be  found  to  represent  three  pyra- 
mids ;  the  first  has  its  apex  in  the  third  cervical  vertebra, 
surmounted  by  the  axis  and  atlas,  and  its  base  is  in  the 
first  dorsal,  which  is  also  the  base  of  the  second  pyramid 
whose  apex  is  in  the  fifth  dorsal,  where  also  is  the  apex  of 
the  third  pyramid,  whose  base  is  at  the  sacrum ;  thever- 
tebrae  diminishing  in  size  about  the  fourth  and  fifth  dor- 
sal. The  column  is  convex  anteriorly  in  the  neck,  con- 
cave in  the  back,  and  convex  in  theloins ;  these  curvatures 
are  caused  by  the  different  thickness  of  the  bodies  of  the 
vertebrae  before  and  behind ;  and  of  the  intervertebral  li- 
gaments in  these  three  situations.  A  perpendicular  line 
passed  through  the  centre  of  the  apex  and  base  of  the  co- 
lumn will  be  found  anterior  to  the  dorsal,  andposteriorto 
the  cervical  and  lumbar  vertebrae.  In  the  dorsal  region 
there  is  generally  a  lateral  curvature  also,  whichis  usually 
concave  to  the  left  side  ;  this  direction  of  this  curve  has 
been  by  some  ascribed  to  the  pressure  of  the  aorta  on  the 
left  side,  by  others,  and  with  more  probability,  to  the  ef- 
fect of  muscular  action,  for  as  the  muscles  of  the  right  arm 
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are  the  most  used,  the  points  of  the  spine  to  which  these 
are  attached  will  be  drawn  towards  that  side ;  in  the  se- 
veral violent  exertions  also,  such  as  pulling  forcibly,  the 
body  is  usually  bent  to  the  left  side.  The  column  is  co- 
vered anteriorly  by  the  anterior  common  ligament,  and  in 
the  neck  by  the  recti  and  longi  muscles,  in  the  back  by 
the  vena  azygos  and  aorta,  and  in  the  loins  by  the  ciura 
of  the  diaphragm,  the  aorta,  vena  cava,  and  sympathetic 
nerves  ;  posteriorly  the  column  presents  in  the  median 
line,  the  spinous  processes  short,  horizontal,  and  separate 
in  the  cervical  and  lumbar,  but  close  and  bent  over  one 
another  in  the  dorsal  region  ;  on  each  side  of  these  are 
the  vertebral  grooves,  which  are  wide  in  the  neck,  but 
deep  and  narrow  in  the  back  and  loins  ;  these  are  filled 
by  the  extensor  muscles  :  the  apertures  between  the  la- 
minae are  closed  by  the  yellow  ligaments,  and  covered  by 
these  muscles;  outsidethesegrooves  intheneckandloins 
lie  the  oblique  or  articular  processes,  but  in  the  back  the 
transverse  processes,  which  in  this  region  are  on  a  plane 
posterior  to  those  in  the  neck  and  loins  :  the  interverte- 
bral  or  the  holes  of  conjunction  in  the  dorsal  and  lumbar 
regions  are  before  the  transverse  processes,  but  in  the 
neck  between  them  ;  in  the  back  they  are  behind  the  ca- 
vities for  the  heads  of  the  ribs.  The  spine  supports  the 
head  and  chest,  and  combines  strength  with  lightness  and 
flexibility  ;  it  serves  as  the  centre  of  all  the  motions  of 
the  trunk,  and  transmits  the  weightit  bears  to  the  sacrum 
and  pelvis  ;  it  gives  insertion  to  numerous  muscles,  and 
lodges  and  protects  the  medulla  spinalis  in  the  spinal  ca- 
nal ;  this  canal  is  large  and  triangular  in  the  neck  and 
loins,  round  and  contracted  in  the  back.  The  spinal 
column  is  nearly  straight  or  perpendicular  in  the  child  ; 
in  the  fcetus  the  pyramidal  figure  is  reversed,  the  base 
being  in  the  cervical  and  dorsal  vertebrae,  the  apex  in 
the  lumbar  and  sacral. 


THE    THORAX    Oil    CHEST 

Is  formed  by  the  twelve  dorsal  vertebrae,  already  de- 
scribed, by  the  sternum  and  twelve  pair  of  ribs. 
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The  Sternum  is  situated  at  the  forepart  of  the  chest, 
in  the  median  line,  and  in  a  direction  from  above  down- 
wards and  forwards  ;  of  a  flat  and  elongated  form,  broad 
above,  narrow  in  the  middle,  and  pointed  below ;  its  an- 
terior surface  is  covered  by  the  skin  and  pectoral  aponeu- 
rosis,  is  marked  by  four  transverse  lines  which  indicate 
its  original  division  into  five  pieces ;  the  two  upper  lines 
are  most  prominent;  theposterior  surface  is  smooth  and 
concave,  gives  attachment  to  muscles,  and  looks  toward 
the  anterior  mediastinum;  the  edges  are  thick,  and  pre- 
sent seven  depressions  for  the  cartilages  of  the  true  ribs  ; 
the  superior  of  these  is  round,  and  the  margin  of  it  is 
often  continuous  with  the  first  costal  cartilage ;  the  re- 
maining depressions  are  angular,  and  most  of  them  cor- 
respond to  the  transverse  lines  or  ridges  ;  hence  these 
sockets  are  more  distinct  in  the  young  than  in  the  old  ; 
they  are  all  co  v  ered  with  cartilage  and  separated  from  each 
other  by  notches.  The  upper  or  clavicular  end  of  the 
sternum  is  broad,  thick,  and  concave  from  side  to  side, 
for  the  lodgment  of  the  inter-clavicular  ligament,  and  is 
hollowed  out  at  each  angle  for  articulation  with  the  cla- 
vicle, into  a  shallow  sigmoid  cavity  covered  with  cartilage 
and  directed  outwards  and  backwards  ;  this  surface  is 
slightly  convex  from  before  backwards  ;  the  inferior  ex- 
tremity is  long  and  thin,  and  ends  in  a  cartilaginous  epi- 
physis,  the  xiphoid  orensi \form  cartilage;  this  is  some- 
times pointed,  sometimes  bifid,  thick  or  thin,  turned  for- 
wards or  backwards,  and  sometimes  perforated  by  a  central 
hole ;  it  remains  cartilaginous  to  a  late  period  of  life;  to 
it  the  abdominal  u  uscles  and  the  costo-xiphoid  ligament 
are  attached.  The  sternum  in  the  foetus  is  separable  into 
four  or  five  pieces,  in  the  adultintotwo.  The  upper  piece 
is  the  larger  and  thicker  of  the  two,  and  somewhat  square, 
its  edges  receive  the  cartilages  of  the  first  rib,  and  half 
of  those  of  the  second ;  its  lower  edge  is  nearly  straight, 
and  united  to  the  second  piece  by  a  cartilage  which  some- 
times admits  of  slight  motion  bet  ween  the  two,  but  which 
in  old  persons  is  generally  found  ossified  :  a  foramen  is 
sometimes  observed  in  this  piece  of  the  sternum.  The 
second  piece  is  longer  and  narrower  than  the  first,  its 
edges  are  marked  by  five  depressions  for  the  five  lower 
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true  costal  cartilages,  and  at  its  superior  angle  by  half  a 
notch,  which  joined  to  a  similar  notch  in  the  first  piece, 
formed  the  cavity  for  the  second  cartilage:  the  five  lower 
notches  approximate,  and  the  last  is  frequently  completed 
by  the  xiphoid  cartilage.  This  bone  consists  of  a  very 
spongy,  cellular,  and  vascular  tissue,  covered  on  each  sur- 
face by  a  compact  layer. 

The  Ribs  are  twelve  on  each  side  ;  they  extend  in  an 
arched  manner  from  the  vertebrae  to  wards  the  sternum, 
to  which  the  seven  superior  are  attached  by  separate  car! 
tilages ;  these  are  the  true  or  the  sternal  ribs  ;  the  five 
inferior  do  not  form  complete  circles,  and  are  connected 
anteriorly  to  each  other,  and  to  the  cartilage  of  the  last 
true  rib,  and  are  named  false  ;  the  two  last  of  these  are 
sometimes  called  Refloating  ribs;  the  length  of  the  ribs 
gradually  increase  from  the  first  to  the  eighth,  and  then 
diminishes  to  the  last;  the  breadth  gradually  diminishes 
from  the  first  to  the  twelfth,  but  in  each  rib  it  is  greatest 
near  the  sternum ;  the  first  is  nearly  horizontal,  the  suc- 
ceeding gradually  incline  down  wards,  so  as  to  be  lower  be- 
fore than  behind ;  the  external  surface  of  each  is  convex 
and  smooth,  and  gives  attachment  to  different  muscles  ; 
the  internal  is  concave,  and  lined  by  the  pleura ;  the  up- 
per border  is  round  and  smooth,  and  gives  attachment  to 
the  intercostal  muscles ;  the  inferior  is  thin,  and  marked 
with  a  groove,  which  is  deep  posteriorly  for  the  intercos- 
tal vessels  ;  this  also  gives  attachment  to  the  intercostal 
muscles.  The  posterior  end  of  the  rib  presents  ahead, 
neck,  and  tuberosity ;  the  head  is  round,  and  divided  by 
a  ridge  into  two  articular  surfaces,  which  are  received 
into  the  depressions  in  the  dorsal  vertebrae  ;  an  inter- 
vertebral  ligament  is  attached  to  the  middle  ridge.  The 
head  is  supported  by  the  neck,  which  is  narrow  and 
round,  andliesinfrontofthetransverseprocess,  to  which 
it  is  connected  posteriorly  by  the  middle  costo-trans  verse 
ligament.  Beyond  the  neck  is  the  tubercle,  which  looks 
backwards  and  downwards,  and  is  divided  into  two  por- 
tions :  the  internal  of  these  is  smooth  for  articulation,  with 
the  transverse  process  of  the  inferior  of  the  two  vertebrae, 
to  whose  bodies  the  head  of  the  rib  is  connected ;  the  outer 
portion  is  rough  for  the  insertion  of  the  external  or  pos- 
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lerior  costotransverse  ligament.  External  to  the  tuber- 
cle is  a  rough  line,  which  marks  the  turn  or  angle  of  the 
rib  ;  this  ridge  gives  insertion  to  the  tendon  of  the  sacro- 
lumbalis  muscle ;  it  descends  obliquely  forwards  ;  it  is 
close  to  the  tubercle  on  the  first,  but  the  distance  bet  ween 
these  increases  in  the  succeeding  ribs  to  the  eleventh  ; 
the  angle  is  not  distinct  on  the  twelfth.  The  anterior  or 
sternal  end  is  thin,  broad,  and  hollowed  into  an  oval  pit 
for  the  insertion  of  the  costal  cartilage.  The  first  rib  is 
short,  broad,  nearer  the  axis  of  the  chest  than  the  others, 
has  no  angle,  and  therefore  is  not  twisted,  but  represents 
nearly  a  horizontal  semicircle  ;  its  external  surface  is 
directed  upwards,  and  is  marked  by  two  grooves  for  the 
subclavian  vein  and  artery,  into  the  intervening  ridge  the 
anterior  scalenus  muscle  is  inserted  ;  the  head  of  this  rib 
is  undivided,  there  is  no  groove,  the  sternal  end  is  very 
strong  ;  the  eleventh  rib  has  no  groove  or  tubercle,  its 
head  is  also  undivided  ;  the  twelfth  has  neither  angle, 
tubercle,  nor  groove,  and  is  very  short.  The  ribs  are 
formed  of  a  cellular  structure  covered  by  compact  and 
strong  laminae,  which  often  present  a  scaly  appearance  ; 
they  are  hard  and  elastic.  In  the  foetus  each  rib  presents 
three  points  of  ossification,  one  for  the  head,  another  for 
the  tubercle,  and  the  third  for  the  body  or  shaft. 

The  Costal  Cartilages  are  twelve  in  number ;  the  first 
is  very  broad  but  short,  the  length  increases  in  the  suc- 
ceeding to  the  seventh,  and  then  decreases  to  the  last;  the 
first  descends  a  little,  the  second  is  nearly  horizontal,  the 
succeeding  ascend  more  and  more;  the  costal  end  of  each 
is  convex,  and  implanted  in  the  rib  ;  the  sternal  end  of 
the  seven  superior  in  the  sternum,  those  of  the  three  su- 
perior false,  are  blended  together,  and  those  of  the  two 
last  are  pointed  and  unattached  The  costal  cartilages 
are  the  strongest  and  longest  in  the  body  ;  they  are  flex- 
ible and  elastic,  and  have  a  great  tendency,  particular]  v 
the  four  or  five  superior,  to  ossification;  they  then  become 
opaque  and  very  compact;  in  their  natural  state  they  ap- 
pear destitute  of  vessels,  nerves,  or  any  organic  texture, 
but  are  enveloped  by  a  vascular  membrane. 

The  Thorax^  composed  of  the  foregoing  bones  and 
cartilages,  resembles  a  truncated  cone,  the  base  below 
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the  apex  above,  flattened  before  and  behind  ;  in  some, 
from  the  effect  of  dress,  it  is  of  an  ovoid  form,  being  con- 
tracted at  the  lower  part  and  wide  in  the  middle;  the  an- 
terior wall  leads  obliquely  downwards  and  forwards,  and 
is  shorter  than  the  posterior,  which  is  more  vertical,  and 
rendered  very  irregularby  the  vertebral  grooves,  and  the 
angles  of  the  ribs ;  the  sides  are  convex,  particularly  be- 
hind ;  the  intercostal  spaces  are  short,  but  wide  above, 
long  and  narrow  in  the  middle,  and  again  short  below  ; 
they  are  broader  before  than  behind.  The  apex  is  small, 
transversely  oval,  and  very  oblique  from  behind  forwards 
and  downwards ;  it  is  bounded  by  the  first  ribs,  sternum 
and  vertebral  column;  the  trachea,  oesophagus,  and  the 
cervical  vessels  and  nerves  pass  through  it ;  the  base  is 
very  large,  also  transversely  oval,  and  very  oblique  from 
before  backwards  and  downwards,  it  is  bounded  by  the 
xiphoid  cartilage,  the  con  j  oined  cartilages  of  the  false  ribs , 
and  the  vertebral  column ;  it  presents  a  great  notch 
anteriorly,  in  which  the  xiphoid  cartilage  is,  and  pos- 
teriorly a  small  notch  on  each  side  for  the  vertebral  co- 
lumn. The  axis  of  the  chest  is  oblique  from  above 
downwards  and  forwards,  in  consequence  of  the  oblique 
direction  of  the  sternum,  hence  if  a  line  be  made  to 
ascend  perpendicularly  from  the  base,  it  will  pierce  the 
upper  part  of  the  sternum  ;  and  not  pass  through  the 
apex  of  the  cavity.  The  dimensions,  and  even  the  form 
of  the  chest,  vary  in  different  individuals  and  at  dif- 
ferent ages. 

THE     PELVIS. 

The  Pelvis  is  the  deep  circular  cavity  at  the  lower 
end  of  the  trunk,  bounded  by  the  sacrum,  coccyx,  and 
two  ossa  innominata ;  the  latter  in  the  young  subject  can 
be  separated  each  into  three,  the  ilium,  ischium,  and 
pubis. 

The  Sacrum,  in  the  erect  position  of  the  body,  is 
placed  at  the  upper  and  back  part  of  the  pelvis  between 
the  last  lumbar  vertebra  above,  the  coccyx  below,  and 
the  ossa  innominata  on  either  side  ;  of  a  triangular  form, 
the  base  resembles  a  vertebra,  looks  upwards  and  for- 
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wards,  is  very  broad  transversely,  and  presents  in  the 
middle  an  oval  surface  or  body  cut  off  obliquely  from 
before  backwards  and  upwards,  and  covered  with  car- 
tilage for  articulation  with  the  last  lumbar  vertebra,  its 
anterior  edge  is  named  the  promontory  ;  behind  this  is 
the  triangular  aperture  of  the  sacral   or  spinal  canal, 
and  on  each  side  of  it  is  a  smooth  convex  surface  (or 
transverse  process)  directed  forwards  and   continuous 
with  the  iliac  fossae  ;  on  either  side  of  the  spinal  hole  is 
the  oblique  or  articular  process,  concave,  and  looking 
backwards  and  inwards  to  receive  the  articular  processes 
of  the  last  lumbar  vertebra;  anterior  to  each  is  a  groove, 
which  contributes  with  the  notch  in  the  last  vertebra  to 
form  the  last  of  the  holes  of  conjunction  for  the  passage 
of  the  last  of  the  lumbar  spinal  nerves,  and  behind  the 
oblique  processes  are  the  laminae,  which  are  sharp,  and 
give  attachment  to  the  last  of  the  ligamenta  flava.     The 
inferior  extremity  or  apex  is  directed  downwards,  and 
presents  a  small  oval  convex  surface  to  articulate  with 
the  coccyx,  on  each  side  of  which  is  a  small  notch  for 
the  last  sacral   nerve  ;  the  anterior  surface  is  concave 
from  above  downwards,  flat  from  side  to  side,  marked 
by  four  transverse  lines,  which  indicate  its  original  di- 
vision into  five  pieces  resembling  so  many   vertebrae, 
(hence  sometimes  called  false  vertebrae ;)  the   first  of 
these  grooves  is  convex,  the  remaining  are  concave ;  on 
either  side  of  the  median  line  are  the  four  anterior  sa- 
cral holes,  the  two  upper  large,  the  two   lower  small  ; 
they  are  all  round  and  smooth,  communicate  with  the 
sacral  canal,  and  transmit  the  anterior  sacral  nerves ; 
grooves  lead  outwards  from  these  holes,  along  which  the 
nerves  run  :  these  are  analogous   to   the  intervertebral 
holes,  and  the  intermediate  grooved  bone  to  the  trans- 
verse processes  in  the  vertebral  column  above;  external 
to  these  is  a  depressed  surface,  which  gives  attachment 
to  the  pyriform  muscle.     The  posterior  or  spinal  surface 
is  convex  and  very  rough,  presenting  in  the  median  line 
four  horizontal  eminences  analogous  to  the  spinous  pro- 
cesses, which  are  often  united  into  one  ridge ;  inferior 
to  these  the  sacral  canal  ends  in  a  triangular  channel, 
which  is  only  closed  behind  by  ligament  and  bounded 
on  each  side  by  two  tubercles  or  cornua,  beneath  which 
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is  a  notch  for  the  last  of  the  sacral  nerves ;  these  cor- 
nua  are  sometimes  joined  to  the  base  of  the  coccyx;  at 
either  side  of  the  median  spine  are  the  four  posterior 
holes,  smaller  and  more  irregularly  formed  than  the  an- 
terior ;  they  transmit  the  posterior  sacral  nerves ;  exter- 
nal to  these  are  a  range  of  tubercles  analogous  to  the 
oblique  processes ;  the  sides  or  iliac  surfaces  are  uneven, 
triangular,  broad  above,  and  Consisting  of  two  portions, 
one  superior,  broad,  and  irregular,  covered  with  cartilage 
for  articulation  with  the  ilium ;  the  other  inferior,  thin, 
and  attached  to  the  sacro-  sciatic  ligaments.  The  sa- 
crum, though  very  thick,  is  yet  light  and  spongy,  and 
covered  by  a  thin  lamina  of  compact  substance ;  it  is 
long  and  narrow  in  the  male,  broad  and  short  and  more 
curved  in  the  female  ;  in  the  latter  it  is  about  four  inches 
and  a  half  long,  its  breadth  above  is  nearly  the  same, 
but  below  only  half  an  inch ;  in  the  fcetus  it  is  nearly 
straight,  and  consists  of  five  pieces,  in  each  of  which 
ossification  commences  in  several  points. 

The  Coccyx,  placed  at  the  extremity  of  the  sacrum,  is 
formed  of  three  or  four  pieces,  which  in  the  old  are 
united  into  one  or  two,  but  in  the  young  are  always 
distinct ;  in  the  adult  it  is  triangular,  and  prolongs  the 
curve  of  the  sacrum  anteriorly,  the  base  is  above,  with 
a  smooth  oval  surface  adapted  to  the  sacrum,  and  on 
either  side  of  this  is  a  small  horn  or  process  which  is 
also  connected  to  the  sacrum  by  bone  or  ligament ;  be- 
neath this  is  a  notch  for  the  last  sacral  nerve  ;  the  apex 
is  irregularly  tubercular,  and  gives  attachment  to  the 
muscles  of  the  rectum  ;  the  anterior  or  pelvic  surface  is 
smooth,  supports  the  rectum,  and  is  marked  by  two  or 
three  transverse  lines,  which  indicate  its  original  divi- 
sion into  distinct  pieces  ;  the  posterior  or  spinal  surface 
is  rough  for  the  attachment  of  muscles  ;  it  is  soft  and 
spongy,  its  ossification  commences  by  four  orfive  points, 
it  becomes  united  to  the  sacrum  earlier  in  the  male  than 
in  the  female. 

OSSA  INNOMINATA. 

As  each  os  innominatum  is  divisible  in  early  life  into 
three  bones,  the  ilium,  ischium,  and  pubis,  it  will  be 


found  more  convenient  to  describe  each  of  these  sepa- 
rately, in  preference  to  considering  the  os  innorninatum 
as  a  single  bone,  which  however  it  really  becomes  after 
puberty. 

The  Os  Ilium  is  situated  at  the  upper  and  outer 
part  of  the  pelvis,  and  forms   that   projection  com- 
monly called  the  hip  ;  it  is  broad,  flat,  and  triangular, 
the  base  above,  and  semicircular,  the  apex  below  form- 
ing the  upper  and  outer  part  of  the  acetabulum ;  it  may 
be  divided  into  the  body,  alae,  and  processes.  The  body 
is  the  inferior  constricted  portion  which  presents  three 
surfaces,  one  external,  smooth,  and  concave,  forms  the 
upper  and  outer  side  of  the  acetabulum ;  the  second  is 
anterior,  small,  triangular,  and  united  to  the  pubis;  the 
third  is  posterior,  and  joined  to  the  ischium.    The  ala  is 
the  broad  fan-like  portion  which  ascends,  inclines  out- 
wards and  a  little  forwards ;  its  external  surface  or  dor- 
sum  is  irregularly  convex,  rough,  and  marked  by  two 
curved  lines  from  which  the  glutaeus  medius  and  mini- 
mus arise  ;  above  and  behind  the  upper  line  the  bone  is 
rough  for  the  origin  of  the  glutaeus  maximus ;  the  inter- 
nal surface  of  the  ala  is  divided  into  three  parts ;  one 
superior  and  anterior,  is  the  iliac  fossa,  which  gives 
origin  to  the  internal  iliac  muscle ;   the  second  is  pos- 
terior, rough,  and  united  to  the  sacrum,  and  the  third  is 
smooth  and  small,  and  is  the  only  portion  of  the  ilium 
that  enters  into  the  side  of  the  true  pelvis  ;  this  pelvic 
portion  of  the  ilium  is  above  the  sciatic  notch,  and  is  se- 
parated from  the  fossa  by  an  obtuse  ridge  which  is  con- 
tinuous behind  with  the  promontory  of  the  sacrum,  and 
before  with  a  similar  ridge  of  the  pubis  ;  this  line  is 
named  ilio-pectinea,  and  into  the  iliac  portion  of  it  the 
tendon  of  the  psoas  parvus  and  the  iliac  fascia  are  in- 
serted,    The  processes  are,  first  the  crest,  which  in  the 
young  subject  is  an  epiphysis,  it  forms  the  upper  border 
of  the  ala,  it  is  curved  inwards  before  and  outwards  be- 
hind, and  gives  attachment  to  the  three  layers  of  abdo- 
minal muscles.     Second,  anterior  superior  spine,  is- 
that  prominent  projection  at  the  upper  and  fore-part  of 
the  crest  and  ala,  it  gives  attachment  to  the  muscles  and 
to  Poupart's  ligament;  between  this  and  the  next  pro- 
cess is  a  notch ;  third,  inferior  spine  is  above  the  outer 


part  of  the  acetabulum,  it  gives  attachment  to  one  head 
of  the  rectus  femoris  muscle ;  the  notch  between  these 
two  spinous  processes  is  filled  by  the  sartorius  andiliacus 
muscles  ;  internal  to  the  inferior  spine  is  a  superficial 
groove  along  which  the  psoas  and  iliac  muscles  pass  ; 
this  groove  is  bounded  internally  by  the  ilio-pectineeal 
eminence,  which  is  common  to  the  ilium  and  pubis ; 
fourth,  the  posterior  superior  spine  is  the  posterior  ter- 
mination of  the  crest,  below  which  is  a  notch;  and  fifth, 
the  posterior  inferior  spine ;  these  two  processes  give 
attachment  to  ligaments  and  muscles ;  beneath  the  infe- 
rior is  the  commencement  of  the  sacro-sciatic  notch. 

The  Ischium  is  placed  at  the  lower,  outer,  and  back 
part  of  the  pelvis,  and  presents  a  body  and  processes  ; 
the  body  forms  the  outer  and  back  part  of  the  aceta- 
bulum, more  than  two-fifths  of  which  it  forms,  and  pre- 
sents a  prominent  line  or  border ;  beneath  this  is  a  hori- 
zontal groove,  which  lodges  the  tendon  of  the  obturator 
externus,  and  from  this  a  rough  ridge  leads  down  to  the 
tuber  of  the  bone  and  gives  attachment  to  the  quadratus 
femoris  muscle;  the  anterior  part  is  thin  and  sharp,  and 
bounds  the  thyroid  hole;  the  posterior  part  joins  the 
ilium,  and  bounds  the  sacro-sciatic  notch.  The  pro- 
cesses are,  first  the  spine ,  which  arises  from  its  posterior 
part  just  below  the  notch ;  it  projects  backwards  and 
inwards,  gives  attachment  to  the  superior  gemellus  and 
the  lesser  sciatic  ligament,  and  bounds  the  great  scia- 
tic notch  inferiorly ;  below  the  spinous  process,  between 
i*  and  the  following  is  the  smooth  pulley  round  which 
the  tendon  of  the  obturator  internus  muscle  turns ; 
2d,  the  tuber osity  is  beneath  this  pulley  and  the  lesser 
sacro-sciatic  notch,  on  this  process  the  body  rests  in 
the  sitting  posture,  it  is  broad  behind  and  covered  with 
cartilage,  it  gives  attachment  to  the  adductor  magnus 
and  to  the  hamstring  muscles ;  on  its  internal  side  is  a 
groove  for  the  tendon  of  the  obturator  externus ;  3d,  the 
ramus  ascends  from  the  tuber  forwards  and  inwards, 
and  joins  that  of  the  pubis:  itis  thin  and  flat,  one  border 
is  thin  and  bounds  the  thyroid  hole,  the  other  is  thick 
and  in  part  bounds  the  lower  aperture  of  the  pelvis  ;  to 
it  are  attached  the  crus  penis,  and  the  compressor  penis 
muscle. 
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The  Os  Pubis  is  situated  at  the  fore-part  of  the  pel- 
vis, and  internal  part  of  the  acetabulum ;  it  may  be  di- 
vided into  its  body  and  processes  ;  the  body  is  the  most 
external,  it  is  thick,  and  forms  the  internal  and  supe- 
rior part  of  the  acetabulum,  above  which  it  joins  the 
ilium  in  the  ilio-pecthiceal  eminence,  and  below  it  is 
united  to  the  body  of  the  ischium  ;  from  this  the  first 
process  proceeds,  the  horizontal  ramus,  forwards  and 
inwards,  smooth  andflat  superiorly,  and  covered  by  the 
pectinaeus,  smooth  also  posteriorly  towards  the  cavity  of 
the  pelvis,  and  grooved  beneath  for  the  obturator  fora- 
men ;  a  sharp  ridge  separates  its  superior  from  its  poste- 
rior surface ;  this  ridge  is  the  anterior  part  of  the  linea 
ilio-pectinaea,  into  it  the  pectinaeus  muscle  and  Gimber- 
naut's  ligament  are  inserted  ;  at  the  internal  extremity 
of  this  ramus  and  of  this  line  is  the  second  process,  the 
tuber  osity  or  spine ;  this  is  a  prominent  tubercle  into 
which  Poupart's  ligament  is  inserted  ;  from  this  spine 
the  third  process,  the  crest,  leads  transversely  inwards ; 
it  is  about  an  inch  in  length  ;  the  rectus  abdominis  and 
pyramidalis  muscles  arise  from  it ;  at  its  internal  end  is 
the  fourth  process,  the  symphysis  ;  this  descends  nearly 
vertical,  and  is  joined  to  the  opposite  one  by  an  inter- 
vening cartilage ;  as  the  symphysis  turns  down  from  the 
transverse  crest  there  is  the  angle  of  the  pubis ;  from 
the  lower  part  of  the  symphysis  descends  the  fifth  pro- 
cess, the  inferior  or  descending  ramus  in  an  oblique  di- 
rection backwards  and  outwards,  to  meet  the  ramus  of 
the  ischium;  this,  with  the  ramus  of  the  opposite  pubis, 
forms  the  arch  of  the  pubis,  its  outer  edge  assists  in 
bounding  the  thyroid  hole. 

The  acetabulum  or  articular  cavity  for  the  head  of  the 
thigh  bone  is  formed  by  the  junction  of  the  bodies  of 
these  three  bones  in  different  proportions  ;  the  ischium 
constitutes  a  little  more  than  two-fifths,  the  ilium  some- 
what less  than  two-fifths,  and  the  pubis  the  remainder  ; 
it  is  surrounded  by  a  prominence  which  is  deficient  or 
notched  at  only  one  point,  this  notch  in  the  border  is 
opposite  the  thyroid  hole,  and  between  the  ischium  and 
pubis,  through  it  the  articular  vessels  pass  ;  a  rough 
surface,  the  only  part  uncovered  by  cartilage,  leads 
from  it  to  the  centre  of  the  cavity  ;  to  this  the  articular 


ligament  and  a  quantity  of  adipose  membrane  are  con- 
nected ;  this  cotyloid  cavity  looks  outwards,  downwards, 
and  forwards,  the  upper  and  outer  portion,  by  which  the 
weight  is  transmitted  to  the  thigh,  is  the  deepest,  it  is 
shallow  at  the  lower  and  internal  part. 

The  Pelvis,  which  is  thus  made  up  of  the  ossa  inno- 
minata,  the  sacrum,  and  coccyx,  may  next  be  examined 
on  its  external  and  internal  surface  ;  anteriorly  and  ex- 
ternally it  presents  the  symphisis  and  crests  of  the 
pubes  ;  the  ileo-pectinaeal  eminences;  and  beneath  these 
the  acetabula  and  the  thyroid  holes,  more  laterally  is 
the  dorsum  of  the  ilium,  marked  by  its  curved  lines, 
posteriorly  the  sacral  spines  occupy  the  median  line ; 
external  to  these  are  the  sacral  foramina,  beyond  which 
is  a  rough  surface  for  the  attachment  of  ligaments  and 
muscles ;  and  lastly  the  great  sacro-sciatic  notch,  which 
is  bounded  by  the  sacrum,  ilium,  and  ischium.  The 
superior  circumference  or  base  of  the  pelvis,  is  inclined 
upwards  and  forwards,  is  formed  on  each  side  by  the 
crest  of  the  ilium,  posteriorly  by  the  promontory  of  the 
sacrum,  on  each  side  of  which  is  a  deep  notch,  which 
is  filled  by  muscles,  anteriorly  by  the  iliac  spines,  ilio 
pubal  eminences,  the  intervening  grooves,  and  by  the 
ossa  pubis ;  the  lower  or  perinatal  circumference  or 
strait  of  the  pelvis,  is  directed  downwards  and  back- 
wards, and  bounded  by  the  rami  of  the  pubes,  the  rami 
and  tubera  ischii,  and  by  the  sacrum  and  coccyx,  this 
strait  presents  three  great  notches  :  1st,  the  arch  of  the 
pubis,  triangular,  and  placed  beneath  the  symphysis, 
the  2d  and  3d  are  placed  between  the  sacrum  and  os 
innominatum,  very  large  in  the  dried  bones,  but  in  the 
recent  state  they  are  divided  by  the  sciatic  ligaments, 
each  into  two,  the  great  or  superior,  the  lesser  or  infe- 
rior sacro-sciatic  notch  ;  the  former  transmits  the  pyri- 
form  muscle,  the  glut'deal,  sciatic,  and  pudic  vessels 
and  nerves,  the  latter  the  tendon  of  the  obturator  mus- 
cle, and  the  pudic  vessels  and  nerves.  The  internal 
surface  of  the  pelvis  is  divided  into  two  by  the  promi- 
nent line  before  mentioned,  the  linea  ilio  pectincea, 
which  leads  from  the  spine  of  the  pubis  to  the  promon- 
tory of  the  sacrum,  below  this  line  is  the  true  pelvis, 
above  it  is  the  false  pelvis,  which  is  rather  a  portion  of 
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the  abdomen;  this  line  is  more  distinct  posteriorly  than 
anteriorly ;  this  abdominal  or  upper  strait  of  the  pelvis 
is  somewhat  elliptical,  the  greatest  diameter  being  trans- 
verse ;  it  is  measured  by  four  lines  or  diameters;  1st, 
the  antero -posterior  or  sacro-pubic  is  smallest  on  account 
of  the  projection  of  the  sacrum ;  2nd,  the  transverse 
or  iliac  which  crosses  the  first  at  right  angles  and  is  the 
greatest ;  3d  and  4th,  the  oblique  which  lead  from  one 
ilio  sacral  articulation  to  the  opposite  ilio  pubal  emi- 
nence, or  the  cotyloid  wall.  Above  this  strait  the  great 
or  false  pelvis  expands  and  is  deficient  in  bone  ante- 
riorly, being  only  closed  by  the  abdominal  muscles. 
Beneath  this  strait  is  the  true  pelvis,  which  is  a  sort  of 
curved  canal  longer  than  the  false  pelvis  and  wider 
about  the  centre  than  at  either  strait,  with  smooth  walls, 
concave  posteriorly  from  above  downwards,  concave  an- 
teriorly in  the  transverse  direction,  and  on  either  side 
nearly  plane  ;  the  sacrum  and  coccyx  bound  it  poste- 
riorly, the  pubes  and  thyroid  foramina  anteriorly,  and 
on  either  side  a  portion  of  the  ilium  and  ischium,  the 
sciatic  notches  and  ligaments.  The  pelvis  is  placed  in 
an  oblique  direction,  its  upper  orifice  looking  forwards, 
so  that  if  a  line  be  passed  horizontally  from  the  upper 
border  of  the  symphysis  pubis  backwards,  it  will  meet 
the  middle  of  the  sacrum.  The  lower  orifice  looks  back- 
wards and  downwards,  the  axis  of  the  two  orifices  there- 
fore is  not  the  same,  that  of  the  superior  if  produced 
would  pass  anteriorly  through  the  abdominal  muscles, 
between  the  pubis  and  umbilicus,  and  posteriorly  it 
would  rest  against  the  lower  third  of  the  sacrum  ;  the 
axis  of  the  lower  strait  if  produced  from  below  upwards 
would  touch  the  promontory  of  the  sacrum,  these  lines 
therefore  will  decussate  near  the  centre  of  the  pelvis 
and  form  an  oblique  angle  forwards.  The  axis  of  the 
false  pelvis  is  nearly  vertical,  while  that  of  the  true  ca- 
vity is  oblique  from  above  and  from  before  downwards 
and  backwards.  The  female  pelvis  differs  from  the 
male  in  several  circumstances,  it  is  wider  and  larger, 
but  not  so  deep,  the  alee  of  the  ilium  are  more  expanded, 
the  prominence  of  the  sacrum  is  less,  the  upper  strait 
is  rounder  and  wider,  the  sacrum  is  broad  and  more 
concave,  the  pubic  arch  more  round  and  open,  the  sym- 
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phisis  pubis  is  not  so  deep,  the  sciatic  tuberosities  are 
directed  more  outwards,  and  the  acetabula  are  more  dis- 
tant from  each  other  ;  the  male  pelvis  is  deeper,  nar- 
rower, and  stronger.  The  dimensions  of  the  male  and 
female  pelvis  are  given  by  Meckel  as  follows,  torn.  I. 
p.  473, 


In  the  Male. 
Inches.  Lines. 


In  the  Female. 
Inches.    Lines. 


The  transverse  diameter  of  the  great  pelvis  J 

between  the  anterior   superior  spiuous  >      ' 

processes  of  the  ilia,  -          •  7 

Distance  between  the  cristse  of  the  ilia,  9  4 

Transverse  diameter  of  the  superior  strait,        46  5          0 

Oblique  do.         of          do.      -  4    5 

Antero  posterior  do.    of          do.  4 

Transverse  diameter  of  the  cavity,   -  4    0  4          8 

Oblique          do.        of          do.  -        5    0  5          4 

Antero  posterior  do.  of          do.        -         -        5    0 
Transverse  diam.  of  the  lower  strait  or  outlet,    30  4          5 

Antero  posterior     do.       'of          do.  3    3  4          4 

The  latter  may  be  increased  to  five  inches,  from  the  mobility  of 
the  coccyx. 

The  ossa  innominata  are  composed  of  two  thin  but 
compact  laminae  with  an  intervening  diploe,  the  latter 
is  nearly  wanting  in  the  iliac  fossa  where  the  bone  is 
transparent,  as  well  as  in  the  cotyloid  cavity.  In  the 
foetus  each  os  innominatum  is  developped  from  three 
points  of  ossification,  one  in  the  iliac  fossa,  one  in  the 
sciatic  tubercle,  and  one  near  the  spine  of  the  pubis  ; 
these  three  soon  unite  in  the  cotyloid  cavity.  Some 
years  after  birth  the  iliac  crest  is  developed  as  a  distinct 
epiphysis,  the  sciatic  tubercle  and  anterior  inferior  spine 
of  the  ilium  are  also  covered  by  distinct  plates  of  bone, 
and  in  so  r,e  the  angle  of  the  pubis:  in  some  females 
also,  a  plate  of  bone  or  epiphysis  constitutes  the  spine 
of  the  pubis  and  occasionally  grows  so  large  and  remains 
so  moveable,  as  to  resemble  the  rudiments  of  a  marsupial 
bone.  In  the  foetus,  the  pelvis  is  very  small  and  deep, 
and  narrow  transversely  ;  the  true  and  false  are  nearly 
in  the  same  line,  the  acetabula  are  nearer  the  middle 
line  and  look  more  outwards,  they  are  not  beneath  the 
pelvis  as  in  the  adult,  hence  the  thigh  bones  in  the  in- 
fant cannot  support  or  balance  the  weight  of  the  trunk, 
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/ 
THE    HEAD. 

THE  Head  stands  at  the  upper  extremity  of  the  ver- 
tebral column,  is  of  a  spheroid  figure,  compressed  on 
the  sides ;  it  contains  the  brain  and  the  principal  organs 
of  sense,  and  is  divided  into  the  cranium  and  the  face. 
The  cranium  or  skull  is  of  an  oval  figure,  the  narrow 
extremity  before  ;  it  contains  the  brain,  and  is  formed  of 
eight  bones,  the  frontal,  two  parietal,  two  temporal, 
the  occipital,  sphenoid  and  ethmoid ;  these  bones  are  all 
closely  united  by  sutures,  in  some  of  these  are  small 
bones  called  ossa  triquetra  or  Wormii ;  the  frontal  is 
considered  as  common  to  the  cranium  and  face,  but  the 
temporal,  ethmoid,  and  sphenoid,  are  equally  entitled  to 
this  distinction.  The  anterior  region  of  the  skull  is 
named  synciput  or  forehead ;  the  posterior,  occiput;  the 
lateral,  the  temples;  the  upper  part  the  vertex  or 
bregma  ;  and  the  lower,  the  base.  The  frontal,  occi- 
pital, ethmoid  and  sphenoid  bones  occupy  the  median 
line,  the  others  are  lateral,  and  symmetrical,  even  the 
single  bones  are  composed  of  parts  perfectly  similar  on 
each  side  of  the  median  line. 

The  Frontal  Bone  at  the  upper  and  anterior  part  of 
the  skull,  forms  the  forehead,  part  of  the  temples,  of 
the  orbits  and  nose ;  it  is  of  a  semicircular  form,  con- 
vex and  smooth  anteriorly,  concave  posteriorly,  and 
irregular  below,  it  may  be  divided  into  the  superior  or 
frontal  portion,  and  the  inferior  or  orbital ;  the  exter- 
nal surface  of  the  frontal  part  presents  in  the  median 
line,  a  longitudinal  depression,  in  some  not  very  dis- 
tinct, in  others  there  is  an  elevation  ;  this  corresponds 
to  the  line  of  union,  of  the  two  pieces  of  which  the  bone 
when  young  consisted,  it  is  parallel  to  the  longitudinal 
sinus  internally,  a  suture  frequently  exists  in  it,  parti- 
cularly below  ;  at  the  lower  part  of  this  line  is  the  nasal 
prominence  longer  in  the  old  than  in  the  young ;  the 
bone  here  is  frequently  very  porous,  it  terminates  in  a 
rough  edge  for  articulation  with  the  nasal  and  superior 
maxillary  bones  ;  from  the  centre  of  it  projects  the  nasal 
spine  or  process,  which  supports  the  nasal  bones  before, 
and  the  ethmoid  bone  behind,  on  each  side  of  this  is  a 
groove  which  forms  part  of  the  superior  nasal  fossae. 
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On  either  side  of  the  median  line  of  the  frontal  bone 
and  proceeding  from  above  downwards  we  observe, 
1st,  a  smooth  surface,  covered  by  the  occipito-frontalis 
muscle ;  2d,  the  frontal  eminence,  which  is  particularly 
prominent  in  the  young ;  beneath  this  a  slight  depres- 
sion bounded  below  by  the  superciliary  arch,  towards 
the  inner  third  of  which  is  the  supra-orbital  hole,  or 
notch,  which  is  completed  into  a  hole  by  a  ligament, 
and  which  transmits  the  supraorbital  nerve  and  vessels  • 
from  this  notch  a  small  foramen  leads  obliquely  into 
the  diploe  of  the  bone  ;  immediately  above  the  internal 
third  of  this  arch  is  the  prominence  of  the  frontal  sinus, 
and  below  it  is  the  edge  of  the  orbit,  "at  each  extremity 
of  which  are  the  angular  processes  ;  the  external  is 
prominent  and  joins  the  malar  bone,  the  internal  is  thin 
and  broad  and  joins  the  unguis  ;  above  and  outside  the 
external  is  the  temporal  ridge  GY  process,  which  is  pro- 
minent below  and  leads  upwards  and  backwards  to  join 
a  similar  ridge  on  the  parietal  bone,  this  separates  the 
forehead  from  the  temple  and  gives  attachment  to  the 
temporal  muscle  arid  fascia.  On  the  cerebral  or  inter- 
nal surface  of  this  portion  of  the  frontal  bone,  we  ob- 
serve in  the  median  line  a  groove  for  the  longitudinal 
sinus ;  inferiorly  the  edges  of  this  groove  unite  into  a 
ridge  to  which  the  falx  adheres,  and  which  extends 
down  to  a  small  hole,  the  foramen  caecum,  which  is  be- 
tween this  bone  and  the  ethmoid;  on  either  side  of  this 
median  line  are  numerous  irregularities,  corresponding 
to  the  convolutions  of  the  brain,  in  general,  but  not 
uniformly,  for  occasionally  a  prominent  part  of  the  bone 
is  opposed  to  an  eminence  of  the  brain ;  these  are 
named  the  mammillary  eminences,  and  the  digital  im- 
pressions, in  some  of  the  latter  the  bone  is  often  very 
thin.  The  circumference  of  the  os  frontis  is  thick, 
rough,  and  serrated  to  join  the  parietal  bones ;  the 
tables  are  cut  unequally,  the  external  above,  the  inter- 
nal below,  so  that  it  rests  on  each  parietal  above,  and 
overlaps  it  below;  below  the  temporal  process  it  is 
bevelled  off  thin  and  rough,  and  is  inserted  under  and 
between  the  laminee  of  the  ala  of  the  sphenoid  bone. 
The  inferior  portion  of  the  frontal  bone  presents  the 
deep  aethmoidal  notch  in  the  centre,  in  front  of  which 
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is  the  nasal  spine  and  the  orifices  of  the  frontal  sinuses, 
its  edges  are  cellular  to  unite  to  and  communicate  with 
the  cells  of  the  ethmoid  bone ;  along  its  margins  are  two 
foramina,  the  anterior  and  posterior  orbital,  they  are 
common  to  this  and  to  the  ethmoid  bone,  the  anterior 
transmits  the  nasal  twig  of  the  ophthalmic  nerve  and  an- 
terior ethmoidal  artery,  the  posterior,  the  posterior  eth- 
moidal  artery  ;  on  either  side  are  the  orbital  processes 
smooth,  concave,  and  triangular,  the  apex  behind,  pre- 
senting near  the  external  angular  process  a  deep  pit  for 
the  lachrymal  gland,  and  near  the  internal  a  slight  de- 
pression for  the  cartilaginous  pulley  of  the  superior  ob- 
lique muscle  of  the  eye,  instead  of  a  depression  there  is 
sometimes  a  small  spine :  the  cerebral  surface  of  these 
processes  is  convex,  but  very  uneven,  marked  by  the 
brain  and  vessels  ;  their  posterior  margins  are  thin,  and 
cut  obliquely  to  support  the  lesser  wings  of  the  sphenoid 
bone.  The  processes  of  this  bone,  enumerated  by  ana- 
tomists, are  1 1,  viz.,  2  orbital,  4  angular,  2  superciliary, 
2  temporal,  and  1  nasal ;  the  foramina  are  9,  viz  ,  1,  the 
foramen  coecum,  2  and  3,  the  frontal  sinuses,  between 
the  nasal  and  internal  angular  processes,  4  and  5,  the 
supraorbital,  6  and  7,  the  anterior,  and  8  and  9  the 
posterior  orbital ;  these  last,  as  well  as  the  foramen 
ccecum,  are  often  common  to  this  and  the  ethmoid  bone. 
The  os  frontis  is  joined  to  4  bones  of  the  cranium,  viz., 
the  two  parietal,  the  sphenoid  and  ethmoid,  and  to  8 
bones  of  the  face,  viz.,  the  nasal,  superior  maxillary,  la- 
chrymal, and  malar.  The  structure  is  thick  towards  the 
nasal  protuberance  and  superciliary  ridges,  but  very 
thin  in  the  orbital  plates  ;  it  is  composed  of  two  com- 
pact laminae  and  an  intervening  diploe,  by  the  absorp- 
tion of  the  latter  and  the  greater  separation  of  the 
plates,  the  cavities  called  the  frontal  sinuses  are  form- 
ed ;  these  do  not  exist  in  childhood,  and  in  the  adult 
their  extent  is  very  variable;  they  generally  extend 
from  the  ethmoid  notch  upwards  and  outwards  for 
one  third  of  the  superciliary  arch,  sometimes  much 
further ;  they  are  generally  separated  by  a  septum ; 
their  use  is  not  fully  ascertained.  This  bone  is  deve- 
loped from  two  points  of  ossification,  one  in  each  fron- 
tal prominence ;  from  this  the  bone  extends  in  rays 
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which  unite  in  the  middle  line,  but  occasionally  a  suture 
remains  between  them  ;  this  has  been  said,  but  without 
sufficient  foundation,  tobemore  frequent  in  women  than 
in  men. 

The  Parietal  Bones  are  symmetrical,  and  form  the 
upper  and  lateral  parts  of  the  cranium  ;  each  is  nearly 
square,  convex,  and  smooth  externally,  about  the  cen- 
tre is  the  protuberance,  which  is  better  marked  in 
children,  below  this  is  the  curved  temporal  ridge  con- 
tinuous with  the  process  of  that  name  onthe  osfrontis,  to 
this  the  temporal  aponeurosis  adheres ;  below  this  it  is 
rough  for  the  attachment  of  the  temporal  muscle ;  of 
the  four  edges,  the  upper  or  parietal  is  the  longest,  it 
is  serrated,  and  with  the  opposite  bone  forms  the  sa- 
gittal suture ;  the  anterior  or  frontal  edge  is  also  ser- 
rated to  join  the  os  frontis  in  the  coronal  suture;  the 
posterior  or  occipital  edge  is  very  irregular,  and  joins 
the  occipital  bone  in  the  lambdoid  suture  ;  in  this  su- 
ture small  bones  called  ossa  Wormii  or  triquetra  are 
often  found  :  the  inferior  or  temporal  edge  is  the 
shortest,  it  is  concave,  and  joins  the  temporal  bone  by 
the  squamous  suture ;  of  its  four  angles  the  anterior 
superior  is  nearly  right,  in  the  child  this  is  deficient 
and  the  fontanelle  exists  ;  the  superior  posterior  angle  is 
somewhat  rounded ;  near  this  in  general  is  a  foramen 
which  transmits  small  vessels  from  the  pericranium  to 
the  dura  mater,  the  inferior  anterior  is  long  and  curved 
and  joins  the  sphenoid  bone,  the  inferior  posterior  is 
very  irregular  and  joins  the  mastoid  portion  of  the 
temporal  bone  ;  the  cerebral  surface  is  marked  by  the 
convolutions  of  the  brain,  and  by  the  branches  of  the 
middle  artery  of  the  dura  mater ;  this  vessel  is  in  a 
groove,  sometimes  in  a  perfect  canal  or  tube  in  the 
anterior  inferior  angle,  and  from  this  the  branches  pass 
upwards  and  backwards,  a  large  one  ascends  a  little 
posterior  to  the  coronal  edge  ;  along  the  parietal  border 
is  half  a  groove,  which  with  that  in  the  opposite  bone, 
lodges  the  longitudinal  sinus  ;  near  this  are  irregular 
depressions  for  the  glandulse  Pacchioni  or  the  granula- 
tions of  the  dura  mater  ;  the  posterior  inferior  angle  is 
grooved  and  lodges  part  of  the  lateral  sinus  ;  the  struc- 
ture of  the  parietal  bone  is  similar  to  that  of  the  frontal; 
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it  is  developed  from  one  point  of  ossification,  which  is 
in  the  parietal  prominence ;  it  is  joined  to  five  bones, 
viz.  the  frontal,  sphenoid,  temporal,  occipital,  and  to  its 
fellow. 

The  Occipital  Hone  is  curved  and  of  a  rhomboid al 
figure,  placed  at  the  posterior  and  inferior  part  of  the 
cranium  ;  it  presents  two  surfaces,  the  external  or  pos- 
terior, or  basilar,  is  convex,  smooth  above,  presents 
near  the  centre  the  great  protuberance  to  which  the 
cervical  ligament  is  connected  ;  from  each  side  of  this 
leads  the  superior  transverse  ridge  to  which  the  occi- 
pito-frontalis,  trapezius  and  complexus  muscles  are  at- 
tached  ;  midway  between  this  and  the  foramen  magnum, 
is  the  inferior  transverse  ridge,  to  which  the  splenii, 
recti  majores  and  obliqui  superiores  are  attached  ;  from 
the  tuberosity  a  spine  leads  down  vertically  in  the  me- 
dian line  as  far  as  the  foramen  magnum  ;  this  latter  is 
of  an  oval  figure,  and  transmits  the  medulla  spinalis, 
the  vertebral  vessels,  and  trie  suboccipital  nerves;  it  is 
larger  internally  than  externally  ;  in  front  of  this  is  the 
basilar  process,  which  is  very  thick  and  strong,  it 
passes  forwards  and  a  little  upwards  into  the  base  of  the 
skull  to  join  the  sphenoid  bone  ;  its  sides  are  rough  and 
contiguous  to  the  petrous  bones  ;  it  is  also  rough  infe- 
riorly,  for  the  attachment  of  muscles  and  the  mucous 
membrane  of  the  pharynx ;  near  the  fore-part  of  the 
foramen  are  the  condyles,  smooth  and  oblong,  covered 
with  cartilage, looking  downwards,  outwards,  and  back- 
wards ;  their  anterior  and  inner  edges  are  the  deepest, 
their  long  axis  is  from  before  backwards,  in  which  di- 
rection, as  also  from  side  to  side,  they  are  convex;  they 
are  uneven  internally  near  their  centre,  for  the  insertion 
of  the  lateral  ligaments  from  the  odontoid  process ;  they 
are  articulated  to  the  atlas ;  behind  these  is  a  fossa  in 
which  there  is  generally  a  small  foramen  through  which 
a  vein  and  small  artery  pass,  and  before  them  is  ano- 
ther fossa  in  which  there  is  always  a  foramen  for  the 
ninth  pair  of  nerves  ;  external  to  each  condyle  is  the 
jugular  eminence,  semilunar,  bounding  posteriorly  the 
foramen  lacerum,  and  giving  attachment  to  the  rectus 
lateralis  muscle.  The  upper  angle  is  acute ;  the  edges 
very  irregular,  as  also  along  the  sides,  ossa  triquetra  are 
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often  entangled  in  the  notches.  The  internal  or  cere- 
bral surface  is  concave,  and  marked  by  two  lines  which 
cross  about  the  centre,  or  opposite  the  tuberosity,  these 
bound  four  fossae,  the  two  superior  receive  the  posterior 
lobes  of  the  cerebrum,  and  are  marked  by  their  convo- 
lutions, the  inferior  are  smooth,  and  lodge  the  hemis- 
pheres of  the  cerebellum,  to  the  vertical  ridge  is  at- 
tached the  falx  cerebri  above  and  falx  cerebelli  below  ; 
the  lower  extremity  of  the  latter  is  bifurcated,  the  upper 
half  is  grooved  for  the  longitudinal  sinus;  to  the  trans- 
verse ridge  the  tentorium  is  attached,  it  is  grooved  for 
the  lateral  sinus  ;  the  basilar  process  is  concave  from 
side  to  side,  to  support  the  pons  Varolii  and  the  basilar 
artery  ;  on  either  margin  of  it  is  a  slight  groove  for  the 
inferior  petrosal  sinus ;  on  each  side  of  the  foramen 
magnum  above  the  jugular  processes  is  a  groove  for 
the  lower  extremity  of  the  lateral  sinus.  This  bone  is 
joined  to  six  bones,  viz.  the  two  parietal,  two  temporal, 
the  sphenoid  and  the  atlas.  Its  processes  are  six, 
namely,  two  condyles,  two  jugular,  the  basilar,  and  the 
tuberosity.  Its  foramina  are  five  proper  and  two  com- 
mon ;  the  proper  are,  the  magnum,  the  two  anterior 
and  two  posterior  condyloid ;  the  common  are,  the  fora- 
mina lacera  postica  basis  cranii,  these  foramina  are  com- 
pleted by  the  petrous  bone,  each  is  imperfectly  divided 
into  two,  a  small  anterior  portion  which  transmits  the 
eighth  pair  of  nerves,  and  a  larger  posterior  which 
lodges  the  termination  of  the  lateral  sinus  in  the  com- 
mencement of  the  internal  jugular  vein.  This  is  a  very 
hard  bone,  although  thin  throughout  except  at  the 
ridges  and  processes;  it  is  developed  from  four  points, 
one  for  the  basilar  process,  one  for  each  condyle,  and  one 
for  the  upper  and  back  part. 

The  Temporal  Bones  are  situated  at  the  lateral,  mid- 
dle, and  inferior  parts  of  the  skull,  of  a  very  irregular 
shape,  thin  above  and  before,  and  thick  behind  and  be- 
low; each  may  be  divided  into  three  portions,  thesqua- 
mous,  the  mastoid,  and  the  petrous.  The  pars  squamosa 
is  the  superior  division,  it  is  flat,  thin,  and  scaly,  forms 
part  of  the  temporal  fossa,  is  bounded  above  by  a  semicir- 
cular edge,  and  belowby  the zyyromatic process,  which  is 
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horizontal  and  arises  by  two  roots,  one  anterior  covered 
by  cartilage,  narrow  externally,  broad  internally,  runs 
transversely  in  front  of  the  glenoid  cavity,  the  other 
passes  horizontally  backwards,  and  bifurcates,  one  por- 
tion turns  in  to  the  glenoid  fissure,  the  other  is  gra- 
dually lost  above  the  mastoid  process ;  where  these  two 
roots  of  the  zygoma  unite,  there  is  a  small  tubercle  to 
which  the  external  lateral  ligament  of  the  lower  jaw  is 
attached ;  the  zygoma  thence  bends  forwards  and  down- 
wards, slightly  curved,  convex  outwards,  and  ends  in  a 
serrated  edge  which  joins  the  malar  bone  :  between  the 
root  of  this  process  and  the  squamous  plate  there  is  a 
smooth  trochlea,  over  which  the  posterior  part  of  the 
temporal  muscle  moves  ;  behind  the  transverse  root  ,of 
this  process  is  the  articular  or  glenoid  cavity,  which  is 
crossed  by  the  Glasserian  fissure  ;   this  leads  .inwards 
and  forwards,  into  it  the  capsular  ligament  is  inserted, 
and  near  its  centre  is  a  small  hole  through  which  the 
chorda  tympani  nerve  and  the  laxator  tympani  muscle 
pass  ;  to  this  fissure  also,  the  processus  gracilis  of  the 
malleus  is    attached ;  the  anterior  part  only  of  this  ca- 
vity enters  into  the  maxillary  articulation,  the  posterior 
is  filled  by  the  parotid  gland,  and  is  bounded  by  the 
auditory  process ;  this  leads  inwards  and  forwards  be- 
hind the  glenoid  cavity  from  the  external  auditory  hole, 
which  is  between  the  two  divisions  of  the  outer  roof  of 
the  zygoma ;  this  process  or  meatus  is  a  twisted  plate 
of  bone,  united  above  to  the  squamous  plate,  but  pre- 
senting below  a  rugged  edge  to  which  the  cartilage  of 
the  ear  is  attached  ;  the  meatus  takes  a  direction   for- 
wards, inwards,  and   a  little  downwards,  it  is  wider 
about  the  centre  than  at  the  extremities,  it  leads  to  the 
membrana  tympani.     The  squamous  plate  internally  is 
marked  by  vessels  and  by  the  convolutions  of  the  brain 
like  the  other  bones  of  the  cranium  ;  its  upper  edge  is 
bevelled  off  and  is  very  rough  to  overlap  the  parietal 
bone.     The  mammillary  or  mastoid  is  the  posterior  in- 
ferior portion,  it  is  joined  to  the  parietal   bone  above, 
and  to  the  occipital  behind,  by  a  very  deeply  serrated 
edge,  inferiorly  it  is  prolonged  into  a  rough  nipple-like 
process,  the  mastoid,  internal  to  which  is  a  groove  for 
the  occipital  artery,  and  another  partly  behind  it  for  the 
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digastric  muscle,  above  and  behind  it  is  a  hole  through 
which  a  vein  and  small  artery  pass  ;  this  process  is  hol- 
lowed out  into  cells  which  communicate  with  the  tym- 
panum, it  gives  attachment  to  the  sterno-mastoid  muscle ; 
the  cerebral  surface  is  deeply  grooved  for  the  lateral 
sinus.  The  petrous  portion  passes  from  the  junction  of 
the  mastoid  and  squamous  forwards  and  in  wards  into  the 
base  of  the  skull,  it  is  of  a  triangular  form,  the  base 
behind  and  very  irregular,  with  a  deep  notch  which 
assists  the  occipital  bone  in  forming  the  foramen  lace- 
rum  posterius ;  the  apex  is  anterior,  contiguous  to  the 
body  of  the  sphenoid  bone,  and  completing  with  it  the 
foramen  lacerum  anterius,  which  in  the  recent  state  is 
filled  up  with  cartilage ;  this  bone  is  peculiarly  hard 
and  rugged ;  on  its  inferior  surface  we  remark  in  front 
of  the  foramen  lacerum  posterius  a  minute  hole  which 
leads  to  the  cochlea,  and  is  named  the  aqueduct  of  the 
cochlea ;  more  anteriorly  is  the  styloid  process  which 
descends  obliquely  inwards  and  forwards,  and  gives  at- 
tachment to  three  muscles  ;  it  is  surrounded  at  its  base 
or  root  by  a  plate  of  bone  most  prominent  anteriorly  and 
externally,  this  is  named  the  vaginal  process,  it  sepa- 
rates the  glenoid  fossa  from  the  carotid  foramen  ;  behind 
and  outside  the  styloid  process,  between  it  and  the  mas- 
toid, is  the  stylo-mastoid  hole  or  the  lower  end  of 
the  aqueduct  of  Fallopius;  this  transmits  the  portio 
dura  or  the  facial  nerve  ;  in  front  of  the  styloid  process 
is  the  carotid  hole  which  leads  into  a  canal  that  winds 
forwards,  upwards,  and  inwards,  and  which  opens  within 
the  cranium  above  the  foramen  lacerum  anterius  by  the 
side  of  the  body  of  the  sphenoid  bone,  it  transmits  the 
carotid  artery  and  branches  of  the  sympathetic  nerve  ; 
in  front  of  the  carotid  hole  is  a  flat  rough  surface  to 
which  the  muscles  of  the  palate  are  attached  ;  the  apex 
of  the  petrous  bone  is  very  irregular,  it  lies  in  the  fora- 
men lacerum  anterius,  the  internal  opening  of  the  ca- 
rotid canal  is  in  it ;  into  the  angle  between  the  petrous 
and  squamous  portions  the  spinous  part  of  the  sphenoid 
bone  is  wedged ;  in  this  angle  there  are  two  holes  se- 
parated by  a  thin  lamina  of  bone,  the  upper  transmits 
the  tensor  tympani  muscle,  the  lower  is  the  extremity 
of  the  bony  part  of  the  Eustachian  tube.  The  superior 
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or  cerebral  surface  presents  a  prismatic  form,  a  sharp 
angular  ridge  to  which  the  tentorium  cerebelli  is  at- 
tached, separates  its  two  surfaces,  one  looks  forwards 
and  upwards,  the  other  backwards  and  inwards ;  on  the 
superior  we  observe  anteriorly  a  slight  depression  which 
corresponds  to  the  Casserian  ganglion  of  the  fifth  pair 
of  nerves  ;  leading  from  this  is  a  delicate  groove  which 
conducts  to  a  small  opening,  the  hiatus  Fallopii, 
through  which  the  superior  branch  of  the  vidian  nerve 
passes  in  order  to  enter  the  aqueduct  of  Fallopius  ;  the 
remainder  of  this  surface  is  marked  by  the  convolutions 
of  the  brain,  and  by  the  eminence  of  the  superior  semi- 
circular canal ;  on  the  posterior  surface  is  the  meatus 
auditorius  internus,  through  which  pass  the  two  por- 
tions of  the  seventh  pair  of  nerves,  it  is  directed  for- 
wards and  outwards,  is  lined  by  dura  mater,  and  is  ter- 
minated abruptly  by  a  vertical  bony  process,  beneath 
which  is  a  sort  of  cribriform  plate,  through  this  the  au- 
ditory nerves  pass,  and  above  this  the  portio  dura  enters 
the  aqueduct  of  Fallopius  ;  the  latter  is  a  very  long  ca- 
nal, which  leads  outwards  and  downwards  behind  the 
tympanum ;  the  hiatus  Fallopii  and  some  canals  from 
the  tympanum  open  into  it,  it  ends  in  the  stylo-mastoid 
foramen ;  behind  the  meatus  is  a  small  depression  lined 
by  dura  mater,  and  posterior  to  this  is  a  narrow  short 
slit  in  which  the  canal  of  the  vestibule  ends,  from  this 
slit  a  groove  descends  to  the  jugular  opening.  The  pe- 
trous bone  contains  within  it  the  complicated  apparatus 
of  the  organ  of  hearing  which  has  been  already  de- 
scribed. The  temporal  bone  is  connected  to  five  bones, 
the  parietal,  malar,  sphenoid,  occipital,  and  inferior 
maxillary,  and  in  some  to  the  os  hyoides  ;  in  the  fcetus 
it  consists  of  two  portions,  the  squamous  and  petrous, 
the  latter  is  large  and  well  developed,  and  the  ossicula 
auditus  which  it  contains  are  perfect,  and  nearly  as 
large  as  in  the  adult,  the  mastoid  portion  is  not  formed, 
the  styloid  process  is  cartilaginous,  and  is  distinct  from 
the  rest  of  the  bone,  the  external  auditory  meatus  is 
wanting,  a  bony  ring  supplies  its  place  and  encircles  the 
tympanum.  The  processes  enumerated  are  five,  viz.  the 
mastoid,  auditory,  zygomatic,  styloid,  and  vaginal;  the 
holes  are  ten  proper  and  two  common ;  the  proper  are, 
the  external  auditory,  glenoidal,  stylo-mastoid,  mastoid, 
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aqueductus  cochleae,  carotid,  Eustachian  hiatus  Fallopii^ 
internal  auditory,  and  aqueductus  vestibuli ;  the  com- 
mon are  the  foramen  lacerum  anticum,  and  posticum. 

The  ^Ethmoid  Bone  is  situated  in  the  notch  between 
the  orbital  plates  of  the  frontal  bone,  and  forms  the 
roof  of  the  nostrils ;  it  is  so  named  from  its  cribriform 
or  sieve-like  appearance,  it  is  of  a  cuboid  figure,  and 
composed  of  many  thin,  brittle,  semi-transparent  la- 
minae placed  in  every  direction   so  as  to  form  cells., 
these  enlarge  the  surface  of  the  nose  without  increas- 
ing the  size  or  weight,   for  this  bone  is    remarkably 
light ;  it  consists  of  a  middle  perpendicular  lamina  and 
two  symmetrical  portions ;  its  superior  or  cerebral  sur- 
face is  broad,  and  covered  by  the  dura  mater,  in  its 
posterior  edge  is  a  notch  which  receives  a  process  of 
the  sphenoid  bone,  along  the  middle  line  is  a   hard 
ridge,  which  anteriorly  rises  into  a  remarkable  process, 
the  crista  galli,  to  which  the  beginning  of  the  falx  is 
attached,  this  process  ends  before  in  two  short  wings 
which  join  the  os  frontis,  and  which  often  assist  in 
bounding  the  foramen  caecum ;  on  either  side  of  this 
process  is  a  channel  deeper  before  than  behind,  this 
lodges  the  olfactory  nerves ;  anterior  to  each  of  these, 
and  nearer  to  the  process,  is  a  small  slit  which  transmits 
the  nasal  branch  of  the  ophthalmic  nerve ;  this  entire 
surface  is  perforated  by  numerous  holes,   about  ten  or 
twelve  of  these  are  large,  and  are  placed  over  the  late- 
ral parts  of  the  bone,  the  remainder  are  very  small  and 
are  on  either  side  of  the  median  line,  they  each  lead 
into  a  small  vertical  canal  lined  by  dura  mater ;  from 
the  inferior   surface  of  this  plate  there  descends  the 
nasal  lamella  in  the  middle,  and  a  large  spongy  cellular 
mass  on  either  side ;  the  nasal  lamella  is  in  the  median 
line,  it  is  thick  above  and  behind  where  it  joins  the 
sphenoid,  thin  below,  where  it  joins  the  vomer  and  na- 
sal cartilage,  and  very  thick  before  where  it  unites  to 
the  nasal  process  of  the  os  frontis  and  to  the  nasal 
bones,  its  sides  are  marked  with  the  canals  for  the  ol- 
factory nerves ;  short  and  oblique  before,  vertical  and 
very  long  in  the  middle  and  behind,  they  descend  for 
about  half  the  depth  of  the  plate,  and  become  converted 
into  mere  grooves ;  on  either  side  of  this  septum  is  a 
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deep  channel,  which  forms  the  roof  of  each  naris,  on 
each  side  of  this  we  observe  an  irregular  long  struc- 
ture which  consists  of  three  parts,  an  internal  curved 
lamina  (the  superior  turbinated  bone,)  a  middle  range 
of  cells,  and  externally  towards  the  orbit  a  smooth 
square  plate,  the  os  planum :  the  turbinated  or  spongy 
bone  is  a  very  thin  plate  descending  at  first  vertically, 
and  then  bending  outwards,  and  rolled  upon  itself  for 
nearly  half  a  turn ;  in  this  is  a  depression  or  sort  of 
cleft,  which  is  called  the  superior  meatus  of  the  nose, 
this  channel  or  meatus- extends  along  the  posterior  half 
of  the  sethmoid,  it  is  closed  before  except  in  a  small 
aperture  which  leads  into  the  posterior  eethmoid  cells  ; 
the  portion  of  the  turbinated  plate  which  extends  be- 
low this  fossa  is  named  the  middle  spongy  bone,  it  is 
larger  than  the  upper  portion,  more  curved  and  very 
concave  outwardly,  beneath  this  is  a  deep  fossa  named 
the  middle  meatus  of  the  nose ;  the  eethmoid  cells  are 
external  to  the  turbinated  plates,  bounded  above  by  the 
cribriform  plate,  and  externally  by  the  os  planum,  the 
cells  are  about  twelve  or  fourteen  in  number,  and  are 
divided  by  a  bony  septum  into  an  anterior  and  poste- 
rior set,  the  posterior  are  small,  and  open  into  the  mid- 
dle meatus,  and  sometimes  one  of  the  uppermost  com- 
municate with  the  sphenoid  sinus  or  open  into  the  fossa 
of  its  turbinated  plate  ;  the  anterior  cells  are  larger  and 
more  numerous,  they  open  into  the  middle  meatus,  one 
of  the  most  anterior  is  curved  into  a  sort  of  tube,  the 
infundibulum,  into  this  the  frontal  sinus  opens  above, 
and  it  terminates  before  the  orifice  of  the  great  maxil- 
lary sinus  or  antrum ;  all  these  cells  are  lined  by  the 
pituitory  membrane,  which,  however,  is  less  vascular  and 
thick  than  that  on  the  nasal  lamella  or  turbinated  bones ; 
on  this  membrane,  particularly  that  covering  the  supe- 
rior spongy  bone,  and  the  square  surface  before  it,  the 
external  olfactory  canals  chiefly  end ;  from  the  lower 
surface  of  the  aethmoidal  cells  thin  plates  of  bone 
often  descend  very  irregularly  to  join  the  superior  max- 
illary; external  to  the  cells  on  each  side  is  the  os 
jilatium  or  orbital  plate,  very  smooth  and  polished, 
articulated  above  to  the  frontal,  before  to  the  lachry- 
mal, behind  to  the  sphenoid,  and  below  to  the  maxiU 
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lary  and  palate  bones,  the  upper  border  has  often  a 
notch  or  two  which  assist  in  forming  the  internal  or- 
bital holes.  The  aethmoid  bone  contributes  to  form  the 
base  of  the  cranium,  the  nose,  and  the  orbits  ;  it  has 
little  or  no  cellular  tissue  in  its  composition  except  in 
the  turbinated  plates  and  the  crista  galli ;  it  is  deve- 
loped by  three  points  of  ossification,  one  for  the  central 
lamella  and  one  for  each  side,  the  latter  appear  first,  the 
turbinated  plates  are  not  distinct  until  five  years  of  age : 
it  is  joined  to  twobones  of  the  cranium,  the  frontal  and 
sphenoid,  and  to  eleven  of  the  face,  the  nasal,  superior 
maxillary,  lachrymal,  palate,  inferior  spongy,  and  the 
vomer. 

The  Sphenoid  Bone  is  so  named  from  the  manner  in 
which   it  is   wedged  into  the   base  of  the   skull,    in 
the  middle  of  which  it  is  placed,  it  is  articulated  to  all 
the  bones  of  the  cranium,  and  to  many  of  those  of  the 
face,  it  is  of  a  very  irregular  form,  and  has  been  com- 
pared to  a  bat,  to  which  it  bears   some  resemblance, 
particularly  if  the  aethmoid  remain  attached  ;  it  may  be 
divided  into  a  body  and  processes,  the  body  is  in  the 
centre,  and  resembles  a  square  box ;  from  its  median 
line  inferiorly  proceeds  the  azygos  process,    or  the 
rostrum,  which  is  received  between  the  layers  of  the 
vomer,  on  each  side  of  this  is  a  small  groove  for  ves- 
sels ;  the  body  is  flat  and  rough  posteriorly  for  attach- 
ment to  the  basilar  process,  anteriorly  it  presents  the 
two  small  round  openings  of  the  sphenoid  sinus,  be- 
neath which  are  often  found  two  small  triangular  bones, 
the  spongy  or  turbinated  bones  of  the  sphenoid,  or  of 
Bertin ;  the  superior  or  cerebral  surface  of  the  body 
presents  several  remarkable  appearances,  it  is  hollowed 
from  before  backwards  into  the  deep  depression  called 
sella  turcica,  this  lodges   the  pituitary  gland,  and   is 
perforated  by  several  holes  through  which  small  ves- 
sels pass  to  the  nose,  posteriorly  it  is  bounded  by  a  thin 
plate  which  rises  perpendicularly,  and  has  a  slight  knob 
at  each  angle   named  the  posterior  clinoid  processes, 
to  each  of  these  the  extremity  of  the  convex  edge  of 
the  falx  is  attached,  anterior  to  the   sella   is   an  emi- 
nence named  the  oliotiry  process,  on  it  is  a  transverse 
depression  for  the  optic  commissure,    on  each  side  of 
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which  are  the  anterior  clinoid  processes,  two  thick 
tubercles  to  which  the  extremity  of  the  concave  edge  of 
the  tentorium  is  attached,  each  of  these  is  perforated 
by  the  optic  foramen,  which  is  transversely  oval  and 
transmits  the  ophthalmic  artery  and  the  optic  nerve ; 
sometimes  the  anterior  is  united  to  the  posterior  clinoid 

Erocess  by  bone,  and  sometimes  to  the  olivary  process, 
*om  each  there  extends  forwards  and  outwards  a  thin 
plate  of  bone,  the  transverse  spine  or  lesser  wing,  or 
wing  of  Ingrassius,  this  is  united  anteriorly  to  the  fron- 
tal bone,  and  forms  part  of  the  orbit,  it  ends  in  a  point ; 
its  posterior  edge  is  thick  and  rounded,  the  sphenoidal 
fold  of  the  dura  mater  is  attached  to  it,  and  both  occupy 
the  fissure  of  Sylvius  on  the  base  of  the  cerebrum 
between  its  anterior  and  middle  lobes ;  each  side  of  the 
sella  turcica  is  grooved  by  the  carotid  artery;  from  its 
fore-part  extends  a  small  plate  to  join  the  aethmoid  bone, 
(cethmoidal  process  ;J  from  each  side  of  the  body  the 
ala  is  continued  outwards,  forwards,  and  upwards ;  it 
presents  three  surfaces,  one  anterior,  smooth  and  square 
forms  part  of  the  outer  wall  of  the  orbit,  and  is  named 
orbital  process,  another  is  elongated  and  concave,  and 
together  with  the  temporal  bone  supports  the  middle 
lobe  of  the  cerebrum  ;  the  third  or  external  surface  is 
named  the  temporal  process,  this  is  divided  into  two  by 
a  crest,  the  upper  part  forms  a  portion  of  the  temporal 
fossa,  and  the  lower  of  the  zygomatic  fossa,  some  fibres 
of  the  temporal  and  external  pterygoid  muscles  are  at- 
tached to  the  crest  itself;  from  the  posterior  part  of 
each  wing  the  spinous process  extends  backwards,  and 
curves  a  little  downwards  and  outwards,  and  occupies 
the  angle  between  the  squamous  and  petrous  portions 
of  the  temporal  bone,  it  terminates  in  a  spine,  the  sty- 
loid  process,  on  the  inner  side  of  the  articulation  of  the 
lower  jaw,  near  this  process  is  a  small  foramen  (spino- 
sumj  which  transmits  the  middle  or  spinous  artery  of 
the  dura  mater,  anterior  to  this  is  the  foramen  dctile 
opening  directly  downwards  for  the  passage  of  the  infe- 
rior maxillary  nerve ;  still  more  anterior  is  iheforamen 
rotundum,  which  leads  forwards  and  transmits  the  su- 
perior maxillary  nerve ;  between  the  lesser  and  great 
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wing  is  a  long  slit,  the  foramen  lacerum  orbitale,  wide 
internally,  narrow  externally  where  the  frontal  bone 
sometimes  assists  in  closing  it,  it  transmits  the  third, 
fourth,  first  branch  of  the  fifth  and  the  sixth  pair  of 
nerves  from  the  cranium  to  the  orbit :  from  the  angle 
between  the  body  and  ala,  the  pterygoid  plate  descends 
perpendicularly,  internally  it  bounds  the  posterior  naris, 
externally  the  external  jpterygoid  muscle  is  attached  to 
it,  anteriorly  the  palate  bone  is  connected  to  it,  poste- 
riorly it  is  hollowed  into  the  pterygoid  fossa,  which 
lodges  the  internal  pterygoid  muscle,  and  in  a  small  de- 
pression internal  to  this  the  tensor  palati  muscle  ;  this 
fossa  thus  divides  this  process  into  two  plates,  the  exter- 
nal \$  broad  and  rough,  the  internal  is  longer  and  nar- 
rower, and  ends  in  the  hamular  process,  a  small  deli- 
cate hook,  convex  inwards,  concave  outwards,  and  co- 
vered by  a  bursa,  round  this  the  tendon  of  the  tensor 
palati  muscle  turns  ;  in  the  inferior  notch  between  these 
plates  the  palate  bone  is  received ;  above  the  internal 
pterygoid  plate  is  the  vidian  hole  or  canal,  this  opens 
anteriorly  on  the  inner  side  of  the  foramen  rotundum, 
into  the  spheno-maxillary  fossa,  and  posteriorly  into  the 
foramen  lacerum  anterius,  it  transmits  the  vidian  nerve 
and  vessels.  The  structure  of  the  sphenoid  bone  is  very 
compact,  except  the  body  which  is  cellular  ;  the  latter 
about  ten  years  of  age  undergoes  the  process  of  absorp- 
tion, whereby  the  cavities  called  the  sphenoid  sinuses 
are  formed  ;  these  open  into  the  upper  and  back  part  of 
the  nose  ;  in  front  of  them  in  the  adult  is  a  small  curved 
plate  of  bone,  the  sphenoidal  turbinated  bone,  it  is  of 
a  pyramidal  form,  the  base  anteriorly  connected  to  the 
posterior  ae thmoid  cells,  the  apex  posteriorly,  and  joined 
to  the  fore-part  of  the  sinus,  it  lies  above  the  spheno- 
palatine  foramen,  a  hole  which  is  below  the  body  of  the 
sphenoid,  and  between  the  orbital  processes  of  the  palate 
bone ;  this  hole  leads  from  the  nose  to  the  spheno-max- 
illary space  ;  these  superior  spongy  bones  are  wanting 
in  the  child  and  sometimes  in  the  adult.  The  sphenoid 
is  articulated  to  the  seven  bones  of  the  cranium  and  to 
five  of  the  face,  viz.,  the  two  malar,  two  palate,  and  the 
vomer,  and  in  some  cases  to  the  superior  maxillary  by 
the  pterygoid  plates,  the  palate  bones  however  in  gene- 
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ral  intervene  ;  the  processes  enumerated  are  27,  viz.,  5 
clinoid,  1  sethmoidal,  2  lesser  wings,  1  vomer,  2  spongy 
or  triangular,  2  great  wings,  2  temporal,  2  orbital,  2 
spinous,  2  styloid,  4  pterygoid,  and  2  hamular:  the  fo- 
ramina are  1 4  proper  and  8  common ;  the  proper  are,  2 
optic,  2  lacerated  orbital,  2  round,  2  oval,  2  spinal,  2 
vidian  and  the  2  sinuses :  the  common  are,  2  foramina 
lacera  antica  basis  cranii,  2  spheno-maxillary  fissures, 
one  in  each  orbit  bounded  by  the  orbital  plates  of  the 
sphenoid,  malar,  maxillary  and  palate  bones,  2  spheno- 
palatine,  and  2  posterior  palatine  canals  between  the 
pterygoid  processes  and  the  superior  maxillary  tuberosi- 
ties. 

The  bones  of  the  cranium  are  connected  to  each  other 
by  suture,  that  is,  the  edge  of  each  is  serrated  or  cut 
into  irregular  teeth-like  processes,  these  indigitate  or 
lock  into  each  other,  so  as  to  unite  the  two  edges  in  a 
very  strong  and  motionless  manner,  the  indentations  are 
irregular  and  oblique  in  very  thick  bones,  but  where  the 
edges  are  thin,  the  suture  is  more  straight  and  regular, 
they  are  more  distinct  in  the  young  than  in  the  old,  and 
on  the  outer  than  the  inner  surface  of  the  cranium ; 
there  are  seven  sutures  noticed  by  most  anatomists, 
some  however  unnecessarily  enumerate  a  great  num- 
ber, thesphenoidal,  sethmoidal,  coronal,  sagittal,  lamb- 
doid  and  two  squamous.  Thesphenoidal  suture  is  very 
extensive,  it  follows  the  irregular  edge  of  the  sphenoid 
bone,  and  connects  it  to  the  occipital,  the  temporal, 
inferior  angle  of  the  parietal,  the  frontal,  and  the 
sethmoid.  The  cethmoidal  suture  in  like  manner  en- 
circles the  aethmoid  bone  and  connects  it  to  the  fron- 
tal. The  frontal  or  coronal  suture  proceeds  from 
the  upper  extremity  of  the  sphenoidal  about  an  inch 
behind  the  external  angle  of  the  os  frontis,  ascends 
vertically  inclining  a  little  backwards,  and  then  de- 
scends to  the  same  point  on  the  opposite  side,  it  con- 
nects the  frontal  and  parietal  bones  in  the  manner  be- 
fore explained.  The  sagittal  suture  leads  from  the 
superior  angle  of  the  occipital  bone  directly  forwards 
between  the  two  parietal  to  the  centre  of  the  coronal 
suture,  and  is  sometimes  continued  along  the  median 
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line  of  the  frontal  bone  down  to  the  nose.  The  lamb- 
doid  suture  extends  on  either  side  from  the  posterior 
extremity  of  the  sagittal  suture,  downwards  and  for- 
wards to  the  mastoid  process  of  the  temporal  bone ; 
a  suture  named  the  additamentum  of  the  lambdoid  con- 
tinues down  between  this  process  and  the  occipital 
bone  as  far  as  the  foramen  lacerum  posterius  ;  the 
lambdoid  suture  is  very  rough  and  frequently  contains 
ossa  triquetra  of  very  irregular  size,  it  connects  the  oc- 
cipital and  the  two  parietal  bones  ;  the  additamentum 
is  very  little  serrated,  but  presents  uneven  thick  edges, 
it  connects  the  occipital  to  the  mastoid  portion  of  the 
temporal  bone,  the  mastoid  hole  is  frequently  in  it,  it 
nearly  corresponds  to  the  lateral  sinus.  The  squamous 
suture  on  each  side  is  continued  from  the  extremity  of 
the  sphenoidal  in  an  arched  direction  upwards  and 
backwards,  as  far  as  the  inferior  angle  of  the  parietal, 
it  is  then  continued  under  the  name  of  additamentum 
of  the  squamous  suture,  directly  backwards  for  about 
an  inch ;  the  structure  of  the  squamous  differs  from  that 
of  the  other  sutures,  the  bones  are  not  serrated  but  thin 
and  scaly,  and  overlap  each  other,  it  unites  the  tempo- 
ral to  the  parietal ;  the  additamentum  is  serrated  and 
connects  the  inferior  angle  of  the  parietal  to  the  upper 
part  of  the  mastoid  portion  of  the  temporal  bone,  it  cor- 
responds to  the  course  of  the  lateral  sinus  internally  ;  a 
small  os  triquetrum  is  sometimes  found  at  the  anterior 
part  of  this  suture,  and  seldom  in  any  other  situation. 

OP     THE     SKULL    IN      GENERAL. 

THE  outer  surface  of  the  skull  presents  four  regions, 
the  superior 'is  smooth  and  even,  has  no  remarkable  ap- 
pearance deserving  more  particular  attention,  the  lateral 
regions  are  each  divided  into  two,  anterior  or  temporal, 
and  the  posterior  or  mastoid ;  the  inferior  region  ex- 
tends from  the  nasal  notch  to  the  occipital  protuberance, 
and  is  bounded  laterally  by  the  zygomatic  arches,  and 
by  a  ridge  which  is  continued  from  these  processes 
round  the  skull  with  but  little  interruption ;  this  region 
may  be  divided  into  three  portions,  anterior,  middle, 
and  posterior ;  the  anterior  extends  from  the  superci- 
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liary  ridges  of  the  os-frontis  to  the  roots  of  the  pte- 
rygoid  processes  of  the  os-sphenoides  ;  it  presents  the 
nasal  spine  and  process  of  the  os-frontis,  the  sethmoid 
bone,  the  orbital  plates  of  the  os-frontis,  bounded  by 
its  angular  processes  before,  and  by  the  orbital  plates 
of  the  sphenoid  behind ;  in  this  division  are  the  su- 
pra-orbital, the  anterior  and  posterior  orbital  holes,  the 
openings  of  the  frontal  and  eethmoid  cells,  the  optic  and 
lacerated  holes  of  the  orbits,  the  vidian  canals  and  the 
foramina  rotunda.  The  middle  division  extends  from 
the  roots  of  the  pterygoid  to  the  styloid  processes  of 
the  temporal  bones,  it  presents  the  azygos  process,  the 
basilar  process  of  the  os-occipitis,  the  anterior  points 
of  the  petrous  portions  of  the  temporal  bones  ;  the  spi- 
nous  processes  of  the  sphenoid,  and  the  glenoid  cavities 
of  the  temporal  bones.  The  holes  in  this  division  are 
the  oval,  spinous,  carotid,  external,  auditory  glenoidal, 
and  the  Eustachian  tubes.  The  posterior  division  ex- 
tends from  the  styloid  processes  of  the  temporal  to  the 
tuberosity  of  the  occipital  bone ;  it  presents  the  foramen 
magnum,  the  two  condyles,  the  jugular  ridge,  the  sty- 
loid processes  of  the  temporal  bones,  surrounded  by 
their  vaginal  processes,  the  mamillary  processes,  the 
digastric  pits,  the  inferior  and  superior  transverse  arches, 
the  spine,  protuberance  and  pits  of  the  occipital  bone  : 
the  foramina  in  this  divisionare  the  stylo-mastoid,  mas- 
toid,  magnum,  lacera  postica,  anterior  and  posterior 
condyloid. 

The  skull  is  divided  internally  into  the  arch  or  vault 
and  the  base  ;  on  the  vault  is  to  be  observed  the  sulcus 
for  the  longitudinal  sinus,  the  frontal  crest,  the  grooves 
for  the  middle  arteries  of  the  dura  mater,  the  depres- 
sions for  the  convolutions  of  the  brain,  and  for  the  gra- 
nulations or  glandulae  pacchionge  ;  the  base  of  the  skull 
is  very  uneven,  and  presents  three  portions  on  different 
planes,  the  anterior  or  frontal,  the  middle  or  spheno- 
temporal,  and  the  posterior  oroccipital;  the  1st  is  formed 
of  the  orbital  plates  of  the  frontal  bone,  the  cribri- 
form plate  of  the  ethmoid,  and  the  lesser  wings  of  the 
sphenoid  ;  the  foramina  in  this  division  are  the  caecum ; 
olfactory,  and  optic.  The  2nd  division  is  bounded  before 
by  the  transverse  spinous  processes  of  the  sphenoid,  on 
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the  sides  by  the  squamous  portions  of  the  temporal,  and 
behind  by  the  superior  angles  of  the  petrous  portions  of 
the  same  bone,  and  by  the  posterior  clinoid  processes  of 
the  sphenoid ;  in  the  middle  is  the  sella  turcica,  on  each 
side  of  which,  but  below  it,  is  a  groove  for  the  carotid 
artery,  and  for  the  cavernous  sinus,  and  below  this  is  a 
shallow  groove  for  the  superior  maxillary  nerve ;  further 
out  on  each  side,  are  the  cavities  to  lodge  the  middle 
lobes  of  the  brain  ;  and  on  the  anterior  surface  of  the 
petrous  bones  are  seen  the  juttings  of  the  vertical  semi- 
circular canals.  The  foramina  in  this  division  are,  the 
foramina  lacera  orbitaria  superiora,  rotunda,  ovalia,  ca- 
rotica,  spinosa,  lacera  basis  cranii  anteriora,  and  inno- 
minata  or  hiatus  Fallopii.  The  3rd  or  occipital  portion 
is  bounded  before  by  the  basilar  process,  and  by  the  pos- 
terior surface  of  the  petrous  bones,  and  behind  by  the 
occipital,  it  presents  the  basilar  process,  the  foramen 
magnum,  the  perpendicular  ridge  of  the  occipital  crossed 
by  the  transverse,  by  which  this  bone  is  divided  into 
four  fossae,  the  superior  angles  of  the  petrous  bones 
having  a  shallow  grooveforthe  superior petrosal  sinuses, 
the  transverse  occipital  ridge,  with  a  deep  one  for  the 
lateral  sinuses,  which  last  are  continued  over  the  infe- 
rior angles  of  the  parietal  bones,  and  thence  descend  in- 
wards along  the  mastoid  portions  of  the  temporal  bone, 
and  then  again  groove  the  occipital  bone,  and  pass  for- 
wards on  it  to  the  posterior  foramina  lacera ;  the  perpen- 
dicular ridge  is  grooved  above  for  the  longitudinal  sinus, 
which  terminates  sometimes  in  the  left,  and  at  other 
times  in  the  right  lateral  sinus  ;  the  same  ridge  below 
the  tentorium  gives  attachment  to  the  falx  minor,  and  is 
slightly  grooved  for  the  occipital  sinuses.  The  foramina 
in  this  division  are  the  foramina  auditiva,  aqueductus 
vestibulorum,  foramina  lacera  postica,  foramen  magnum, 
foramina  condyloidea  antica  and  postica. 

THE      BONES      OF      THE      PACE. 

THESE  consist  of  six  pair  and  two  single  bones  ;  the 
six  pair  are  the  malar,  superior  maxillary,  lachrymal, 
nasal,  palatine,  and  inferior  spongy:  the  two  single  bones 
are  the  vomer  and  inferior  maxillary. 


445 

The  Malar  or  Cheek  Bone  is  placed  at  the  outer,  and 
under  part  of  the  orbit,  and  forms  the  prominence  of  the 
cheek ;  it  is  of  an  irregular  square  form,  convex  externally, 
and  covered  by  the  skin  and  orbicularis  palpebrarum ;  it 
presents  one  or  two  small  holes  for  vessels  and  nerves ;  its 
upper  andouteredge  is  named  external  orbitar process, 
and  joins  the  frontal  bone;  its  inner  endis  cut  off  oblique- 
ly and  serrated,  is  attached  to  and  overlaps  the  maxillary 
bone,  this  is  the  maxillary  process ;  the  upper  edge  is 
round,  smooth,  and  concave,  forms  part  of  the  base  of  the 
orbit  and  ends  internally  in  a  long  angle,  named  the  in- 
ternal orbital  process  ;  the  lower  is  thick  and  uneven, 
and  gives  attachment  to  the  masseter  muscle,  it  ends  pos- 
teriorly in  the  zygomatic  process,  which  passes  back- 
wards, and  terminates  in  a  serrated  edge  which  supports 
the  zygomatic  process  of  the  temporal  bone;  behind  this 
themalarbone  is  smooth,  and  forms  part  of  the  temporal 
fossa ;  from  the  posterior  surface  a  thin  plate  ex  tends  into 
the  orbit,  and  is  named  the  internalorbital  process ;  the 
posterior  edge  of  this  is  notched  to  close  the  spheno- 
maxillary  fissure  anteriorly.  The  malar  bone  is  thick, 
strong,  and  cellular  ;  it  is  well  developed  in  the  foetus. 
Itis  joined  to  four  bones,  the  frontal,  sphenoid,  temporal, 
and  superior  maxillary ;  the  processes  are  five,  the  supe- 
rior, inferior,  and  internal  orbital,  the  malar,  and  zygo- 
matic ;  the  foramina  are  two  or  three  proper  and  one 
common. 

The  Superior  Maxillary  Boneis  of  a  very  irregular 
figure  and  attached  to  all  the  bones  of  the  face  ;  it  forms 
part  of  the  front  of  the  face,  a  portion  of  the  orbit,  nose, 
and  palate  ;  it  may  be  divided  into  the  body  and  pro- 
cesses. The  body  is  concave  anteriorly,  to  form  the 
infra-orbital  or  canine  fossa,  in  the  upper  part  of  which 
is  the  infra-orbital  hole ;  it  is  bounded  externally  and 
above  by  a  rough  serrated  surface,  the  malar  process, 
which  is  smooth  and  hollo  wed  out  behind  for  the  temporal 
muscle  ;  springing  from  the  inner  and  upper  part  of  the 
body,  is  the  nasal  process  of  a  pyramidal  form,  perfo- 
rated by  one  or  two  small  holes  for  vessels,  serrated  above 
tojointheosfrontis,  prominent  below,  slightly  grooved 
anteriorly  to  receive  the  nasal  bone  and  the  alar  cartilage, 
and  deeply  grooved  behind  to  form  part  of  the  lachrymal 
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fossa  and  duct ;  its  internal  surface  forms  part  of  the  na- 
sal fossa  and  is  connected  to  the  ethmoid  bone  above,  be- 
low this  is  a  channel  that  leads  to  the  middle  meatus,and 
inferior  to  this  is  a  crest  for  the  spongy  bone  ;  between 
the  nasal  and  malar  processes  is  the  orbital  plate,  of  a 
triangular  form,  the  base  joined  to  the  ethmoid,  lachry- 
mal and  palate  bones  ;  this  process  looks  downwards  and 
forwards ;  its  outer  and  posterior  edge  bounds  the  spheno- 
maxillary  fissure ;  the  infra-orbital  canal,  which  runs 
along  it  in  a  direction  forwards  and  inwards,  lodges  the 
vessels  and  nerves  of  that  name  ;  this  canal  divides  ante- 
riorly into  two,  the  smaller  is  the  anterior  dental,  which 
descends  in  the  anterior  wall  of  the  antrum,  where  it  ter- 
minates by  communicating  with  the  anterior  alveoli,  the 
other,  or  the  proper  infra-orbital  canal  is  wider,  and 
ends  in  the  infra-orbital  hole;  the  edge  of  the  bone  above 
this  hole  is  round  to  form  part  of  the  contour  of  the  orbit, 
behind  which  the  inferior  oblique  muscle  of  the  eye  arises ; 
behind  and  below  this  plate  is  ih&  tuber  osity,  this  is  more 
prominent  in  the  young,  as  it  contains  thelastmolar  tooth, 
after  the  protrusion  of  which  it  diminishes,  near  this  are 
three  or  four  small  holes,  the  posterior  dental  canals 
which  lead  to  the  posterior  alveoli ;  beneath  the  orbital 
plate,  the  body  of  the  bone  is  excavated  into  a  large  ca- 
vity, the  antrum  liiglimorianum ,  of  somewhat atriangu  - 
lar  figure,  the  base  towards  the  nose,  the  apex  towards 
the  malar  process;  this  is  thelargestsinus  connected  with 
the  nose,  it  is  sometimes  divided  by  septa  as  well  as  by 
the  anterior  dental  canal  into  two  or  more  cells;  the  infra- 
orbital  canal  runs  along  its  roof,  through  the  floor,  one 
or  two  of  the  molar  alveoli  project  and  sometimes  open, 
the  canine  fossa  is  in  front  of  it,  and  the  tuber  bounds  it 
behind,  this  cavity  is  lined  by  the  membrane  of  the  nose ; 
in  the  skeleton  the  opening  in  its  base  is  very  large  and 
irregular,  but  in  the  natural  state  it  is  contracted  by  the 
ethmoid  bone  above,  by  the  palate  bone  behind,  and  by  the 
inferior  spongy  bone  below,  also  by  the  lining  membrane 
of  the  nose;  it  opens  by  one  or  two  small  oblique  openings 
into  the  middle  meatus  of  the  nose,  anterior  to  which  is 
the  infundibulum,  a  deep  groove  leading  downwards, 
backwards,  and  inwards,  from  the  frontal  sinus  and  the 
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anterior  sethmoid  cells,  and  opening  into  the  middle  mea- 
tus  ;  the  body  of  this  bone  is  bounded  below  by  a  strong 
horizontal  plate,  the  palatine  process,  the  upper  surface 
of  which  is  smooth  and  concave,  and  forms  the  floor  of 
the  nose,  the  lower  is  rough,  and  forms  the  roof  of  the 
mouth;  it  is  thick  before,  thin  and  serrated  behind  to  join 
the  palate  bone,  internally  it  is  thick  and  rough,  and  joins 
the  opposite  bone,  by  a  suture,  in  the  anterior  part  of  which 
is  the  anterior  palatine  canal,  which  opens  inferiorly  on 
the  palate  by  the  foramen  incisivum,  and  superiorly  by 
two  distinct  holes,  one  in  each  nostril ;  this  internal  edge 
is  raised  so  as  to  form  the  nasal  spine  or  crest  to  receive 
the  vomer,  anteriorly  this  projects  so  as  to  form  the  ante- 
rior nasal  spine,  to  which  the  cartilaginous  septum  of  the 
nose  is  attached ;  between  this  and  the  nasal  process  the 
bone  is  very  concave  and  forms  the  anterior  opening  of 
the  nares.  The  palate  plate  is  bounded  anteriorly  and 
externally  by  the  curved  alveolar  edge  or  process  ;  this 
is  very  thick  particularly  behind,  and  is  divided  into  se- 
veral, generally  eight,  conical  cavities  for  the  teeth  ;  the 
partitions  between  these  are  formed  of  dense  cellular  tex- 
ture which  is  less  compact  posteriorly.  The  superior 
maxillary  bone  is  connected  to  two  bones  of  the  cranium, 
the  frontal  and  aethmoid,  and  to  seven  bones  of  the  face, 
the  nasal,  lachrymal,  malar,  palate,  inferior,  spongy,  vo- 
mer, and  to  its  fellow  of  the  opposite  side,  also  to  the 
teeth ;  it  is  sometimes  connected  to  the  pterygoid  pro- 
cesses of  the  sphenoid.  The  processes  are  eight,  the 
nasal,  orbital,  malar,  tuberosity,  alveolar,  palatine,  nasal 
crest,  and  nasal  spine;  the  foramina  are  three  proper  and 
four  common  ;  the  proper  are  the  infra-orbital,  the  fora- 
men antri,  and  foramen  incisivum ;  the  common  are  the 
spheno-maxillary  fissure,  the  posterior  palatine  hole  or 
canal,  the  anterior  nares,  and  the  nasal  or  lachrymal  duct; 
this  bone  is  well  developed  in  the  foetus  with  the  excep- 
tion of  the  alveoli  and  sinus,  which  do  not  appear  for  a 
few  years. 

The  Palate  Bone  is  situated  at  the  outer  and  back 
part  of  the  nose,  between  the  pterygoid  processes  and 
the  superior  maxillary  bone,  it  is  of  a  very  irregular 
figure  and  may  be  divided  into  four  parts ;  1st,  the  ho- 
rizontal or  palate  plate,  2nd  the  nasal  or  perpendicu- 
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lar  plate,  at  the  lower  and  outer  angle  of  which  is>  3rd , 
the  pterygoid  process  ;  and  4th,  at  the  upper  extremity 
of  the  nasal  is  the  orbital  portion  ;  the  palate  process  or 
plate  is  nearly  square,  flat,  and  rough  below,  smooth 
above,  and  concave  from  side  to  side  to  form  part  of  the 
floor  of  the  nose,  posteriorly  it  has  a  thin  edge  to  which 
the  velum  palati  is  attached  ;  its  anterior  border  is  ser- 
rated to  join  the  palate  plate  of  the  maxillary  bone,  its  in- 
ner edge  rises  into  a  spine  or  crest  to  support  the  vomer, 
and  is  continued  posteriorly  into  the  posterior  nasal 
spine ;  its  centre  is  thinner  than  its  edges.  The  nasal 
process  or  vertical  plate  is  broad  and  thin,  rests  partly  on 
the  maxillary  bone,  its  inner  or  nasal  surface  forms  part 
of  the  nasal  fossa,  and  is  marked  by  two  depressions  which 
assist  in  forming  the  lower  and  middle  meatus  of  the 
nose,  the  ridge  between  these  supports  the  lower  spongy 
bone,  externally  it  is  uneven  and  grooved  for  the  poste- 
rior palatine  vessels  and  nerves ;  the  anterior  edge  of  this 
plate  is  thin  and  brittle,  and  prolonged  for  some  way over 
the  antrum,  the  posterior  edge  joins  the  pterygoid  pro- 
cesses. The  tuberosity  QY  \\\e  pterygoid  process  arises 
from  the  lower  and  outer  angle,  is  thick  and  wedge-shaped , 
it  inclines  backwards  and  outwards,  and  presents  three  fos- 
sae, one  at  each  side  for  each  pterygoid  plate,  and  one  in 
the  middle  which  assists  in  forming  the  pterygoid  fossa  ; 
the  innermost  of  these  fossae  is  the  deepest :  this  process 
is  perforated  by  one  or  two  small  holes  which  lead  from 
the  palatine  canal :  at  the  upper  extremity  of  the  nasal 
plate  are  the  orbitaland  splienoidal processes,  separated 
from  each  other  by  a  deep  notch  ;  the  orbital  is  the 
larger  and  anterior  of  the  two,  it  is  triangular  and  bent 
a  little  outwards,  it  appears  in  the  most  remote  part  of 
the  floor  of  the  orbit,  where  it  is  joined  to  the  maxil- 
lary bone  by  one  edge,  to  the  os  planuin  by  the  second, 
while  the  third  enters  into  the  spheno  maxillary  fissure ; 
the  sphenoidal  or  posterior  orbital  process  is  smaller, 
and  is  articulated  to  the  body  and  spongy  plate  of  the 
sphenoid  bone ;  both  these  processes  are  cellular,  the 
cells  communicate  with  those  Of  the  aethmoid  and  sphe- 
noid bones  ;  the  notch  between  these  two  processes 
forms  the  spheno  palatine  hole;  the  palate  bone  is 
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joined  to  the  maxillary,  inferior  spongy,  vomer,  sphe- 
noid, and  aethmoid,  and  to  the  opposite  palate  bone ;  it 
is  composed  of  thin  compact  substance,  and  is  well 
formed  in  the  foetus ;  its  processes  are  seven,  palate, 
nasal,  pterygoid,  orbital,  sphenoidal  posterior  nasal  spirae 
and  crest ;  its  foramina  are  one  proper  and  two  common. 
The  proper  is  the  posterior  palatine  hole  or  holes ;  the 
common  are  the  posterior  palatine  or  pterygo-maxillary 
canal  and  the  spheno-palatine  hole  ;  the  latter  is  above 
the  nasal  plate,  below  the  body  of  the  sphenoid  and  be- 
tween the  orbital  processes  of  the  palate  bone,  it  trans- 
mits the  nasal  nerve  and  artery  from  the  spheno-maxillary 
fossa  into  the  nose. 

The  Inferior  Spongy  or  TurbinatedBone,  placed  on 
the  lower  part  of  the  outer  side  of  the  nose,  elongated 
from  before  backwards,  it  presents  a  wrinkled  or  a  rug- 
ged surface,  convex  towards  the  nose,  concave  outwards, 
its  lower  edge  is  loose,  spongy,  and  curled  outwards ;  the 
upper  edge  is  uneven,  thin,  and  joined  to  the  unguis,  and 
to  the  maxillary  and  palate  bones ;  it  is  connected  to  the 
unguis  by  a  thin  pyramidal  process  which  completes  the 
nasal  duct ;  it  is  also  in  general  united  to  the  descend- 
ing oblique  process  of  the  aethmoid,  it  is  composed  of 
very  thin  brittle  substance  marked  with  pores  and  little 
spines. 

The  Os  Unguis  or  Lachrymal  Bone  is  placed  at  the 
inner  and  forepart  of  the  orbit ;  below  the  os  frontis,  be- 
hind the  nasal  process  of  the  superior  maxillary  and  be- 
fore the  aethmoid  bone,  it  is  of  an  oblong  square  shape, 
and  very  thin,  it  covers  the  anterior  ethmoidal  cells ;  ex- 
ternally it  is  divided  by  a  perpendicular  ridge,  which  ter- 
minates below  in  a  little  hook-like  process,  into  two 
unequal  plates,  the  posterior  or  orbital  plate  is  short  and 
broad,  the  anterior  lachrymal  plate  is  concave,  longand 
narrow,  and  forms  part  of  thelachry mal  or  nasal  fossa  and 
duct.  The  os  unguis  is  joined  above  to  the  internal  an  • 
gular  and  orbitar  processes  of  the  os  frontis  ;  behind  to 
the  os  planum  of  the  aethmoid,  below  to  the  orbitar  plate 
of  the  maxillary,  before  to  the  nasal  process  of  the  same, 
and  before  and  below  to  the  inferior  spongy  bone ;  its 
structure  is  very  thin  but  compact. 
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The  Nasal  Bones  are  situated  beneath  the  nasal  pro- 
cess of  the  frontal  and  between  the  nasal  processes  of  the 
superior  maxillary  bones,  they  are  small,  narrow,  and 
thick  above,  thin  and  expanded  below ;  they  form  the 
bridge  of  the  nose;  the  external  surface  of  each  is  slightly 
concave  from  above  downwards,  convex  from  side  to  side 
and  perforated  with  one  or  two  small  holes  ;  the  internal 
surface  is  concave  and  grooved  for  the  nasal  nerves  ;  the 
superior  margin  is  thick  and  deeply  denticulated  to  join 
the  nasal  process  and  spine  of  the  frontal  and  the  nasal 
plate  of  thesethmoid  bones ;  its  external  edge  is  grooved 
and  received  into  the  nasal  process  of  the  superior  max- 
illary, its  inner  edge  is  flat  to  join  with  its  fellow,  and  its 
lower  edge  is  thin  and  irregular,  and  joins  the  alar  carti- 
lages of  the  nose,  and  is  notched  for  the  passage  of  the 
nasal  branches  of  the  ophthalmic  nerve. 

The  Corner ;  this  azygos  bone  resembles  a  plough- 
share ;  it  stands  in  the  median  line,  although  it  often 
bends  a  little  to  one  side,  is  thin  and  flat  and  covered 
by  the  pituitary  membrane,  it  presents  four  edges  ;  the 
upper  or  sphenoidal  is  hollowed  to  receive  the  azygos 
process  ;  the  anterior  is  slightly  grooved  to  receive  the 
aethmoidal  lamina  and  the  nasal  cartilage ;  the  posterior 
or  pharyngeal  is  round  and  smooth  and  unattached ; 
the  inferior  or  palatal  edge  is  the  longest,  and  is  received 
between  the  laminae  of  the  nasal  crest  of  the  maxillary 
and  palate  bones  :  it  is  attached  to  the  maxillary,  palate, 
aethmoid,  and  sphenoid  bones,  also  to  the  turbinated 
bones  of  the  latter;  its  structure  is  compact,  but  thin  and 
transparent. 

The  Inferior  Maxillary  Bone,  or  the  lower  jaw,  is 
the  largest  of  the  facial  bones,  it  is  of  a  semicircular 
figure  situated  at  the  lower  part  of  the  face,  and  extend- 
ing along  its  sides  and  back-part  to  the  base  of  the  skull ; 
it  is  divided  into  the  body  or  chin,  the  sides,  the  rami, 
and  the  processes  ;  the  body  is  the  anterior  prominent 
portion  with  a  vertical  ridge  in  the  centre,  the  symplii- 
sis,  or  the  line  of  union  of  the  two  symmetrical  pieces  of 
which  this  bone  in  infancy  consisted ;  inferiorly  the  body 
projects  into  the  mental  process  or  chin,  above  this  on 
each  side  is  a  depression  for  the  muscles  of  the  lower 
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lip,  external  to  which  and  looking  backwards  is  the  oval 
oblique  opening  of  the  dental  canal,  called  the  mental 
hole,  through  which  a  vessel  and  nerve  of  the  same  name 
pass ;  posteriorly  the  body  of  the  bone  is  concave,  and 
lined  above  by  the  mucous  membrane,  in  the  middle  it 
presents  in  the  line  of  the  symphisis,  a  chain  of  emi- 
nences, to  the  superior  of  which  the  fraenum  linguae  ad- 
heres, to  the  middle  the  genio-hyo-glossi,  and  to  the  in- 
ferior the  genio-hyoidaei  muscles ;  above  and  on  each 
side  of  these  are  depressions  for  the  sublingual  glands 
and  at  the  lower  border  are  two  depressions  for  the  di- 
gastric muscles.  The  sides  of  the  maxilla  have  a  direc- 
tion backwards  and  outwards,  on  their  outer  surface  is 
an  oblique  line  which  passes  backwards  and  upwards  to 
the  anterior  edge  of  the  coronoid  process,  it  gives  at- 
tachment before  to  the  platysma  and  depressor  anguli 
oris,  and  behind  to  the  buccinator  muscles ;  internally 
also  is  an  oblique  line,  parallel  to,  but  more  prominent 
than  the  external,  to  this  is  attached  the  mylo-hyoid 
muscle  anteriorly,  and  the  superior  constrictor  of  the 
pharynx  posteriorly ;  beneath  this  line  is  a  slight  groove 
which  contains  the  mylo  hyoid  nerve,  and  below  this  an 
oblong  depression  for  the  submaxillary  gland ;  the  lower 
edge  or  base  of  the  jaw  is  rounded,  thick  before,  thin 
behind,  and  grooved  opposite  the  second  molar  tooth 
for  the  facial  artery  ;  the  upper  or  alveolar  edge  is  broad 
posteriorly  and  bent  a  little  inwards  ;  it  has  usually  six- 
teen alveoli,  which,  as  in  the  upper  jaw,  vary  in  form  ac- 
cording to  that  of  the  teeth.  The  angle  of  the  jaw  is 
more  or  less  obtuse,  and  often  bent  a  little  outwards  ; 
the  masseter  adheres  to  it  externally,  the  internal  ptery- 
goid  internally,  and  the  stylo-maxillary  ligament  to  the 
border  of  it.  The  ramus  ascends  a  little  backwards,  is 
thick  and  round  posteriorly  and  is  enveloped  by  the  pa- 
rotid gland,  externally  it  is  covered  by  the  masseter,  in- 
ternally it  presents  a  deep  groove  which  leads  to  a  large 
hole,  the  inferior  dental  or  maxillary ;  this  is  situated 
near  the  centre  of  the  ramus,  and  is  protected  inter- 
nally by  a  prominent  spine  into  which  the  internal  late- 
ral ligament  is  inserted,  a  slight  groove  leads  from  this 
hole  to  the  mylo-hyoid  muscle ;  the  dental  hole  leads 
into  a  canal  which  traverses  the  side  of  the  bone  beneath 
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tains the  dental  nerve  and  vessels  ;  below  the  incisors 
this  canal  turns  back  a  little  and  ends  at  the  mental 
hole ;  this  canal  is  nearer  the  inner  surface  of  the  jaw 
behind,  and  the  outer  surface  before ;  the  ramus  ends 
above  in  a  notch  and  two  processes,  the  anterior  or  coro- 
noid,  the  posterior  or  condyloid  ;  the  notch  is  traversed 
by  themasseter  nerve  and  vessels.     The  cor onoid  pro- 
cess is  triangular,  the  apex  is  inclined  a  little  outwards, 
it  is  embraced  by  the  insertion  of  the  temporal  muscle. 
The  condyle  is  an  oblong  convex  process  supported  by  a 
neck  which  is  most  depressed  anteriorly,  for  the  inser- 
tion of  the  external  pterygoid  muscle ;  the  condyle  is 
curved  forwards  and  most  convex  in  that  direction;  it  is 
directed  obliquely  backwards  and  in  wards,  so  thatits  in- 
ternal extremity  is  posterior,  it  is  also  higher  than  the 
external;  its  posterior  surface  is  nearly  straight  and  al- 
most free  from  cartilage.     By  these  processes  the  lower 
maxilla  is  articulated  with  the  temporal  bones ;  on  the 
external  edge  of  each  is  a  tubercle  for  the  insertion  of 
the  external  lateral  ligament.     The  lower  jaw  in   the 
young  subject  always  consists  of  two  symmetrical  pieces. 
The  Teeth  are  small,  hard  bones,  thirty-two  in  num- 
ber, sixteen  in  each  jaw ;  their  form  is  generally  coni- 
cal the  apex  in  the  alveoli;  in  each  tooth  we  distinguish 
the  crown,  neck,  and  root;  the  crown  is  external  to  the 
alveolus,  it  has  no  periosteum,  but  is  covered  by  a  firm 
white  vitreous  substance,  named  enamel :  the  neck  is 
surrounded  by  the  gum,  and  the  root  is  firmly  held  in 
the  alveolus  by  a  mode  of  connexion  called  gomphosis. 
The  teeth  are  divided  into  three  classes,  the  incisores, 
the  canini,  and  the  molares :  the  incisores  are  four  in 
each  jaw,  the  crown   of  these  is   sharp,  and  wedge- 
shaped,  convex  before  and  thickly  covered  with  enamel ; 
those  in  the  upper  are  stronger  than  those  in  the  lower 
jaw  ;  the  former  are  broader,  their  edge  is  like  a  chisel, 
cut  off  posteriorly,  the  latter  are  more  vertical,  their  an- 
terior surface  is  bevelled  off,  but  they  are  not  so  sharp 
as  those  in  the  upper  jaw,  their  roots  are  larger  :  the 
canine  teeth  or  cuspidati  are  two  in  each  jaw,  the  crown 
is  conical,  a  little  blunt,  convex  before,  their  root  is  sjn* 
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gle  but  very  long;  the  grinders  or  molar es  are  ten  in 
each  jaw,  the  crown  of  these  are  broad  and  irregular  j 
the  roots  are  more  or  less  divided  ;  the  upper  grinders 
are  stronger  than  the  lower,  the  axis  of  the  former  are 
directed  outwards,  in  the  latter  it  is  vertical ;  the  two 
first  molar  are  called  bicuspidati,  and  are  smaller  than 
the  canine  ;  they  have  only  two  tubercles  on  the  crown 
and  the  fang  is  single  but  sometimes  it  is  double,  the 
posterior  grinders  are  the  true  molar  or  multicusjndati, 
these  are  large;  the  crown  has  four  or  five  tubercles,  the 
root  has  three  or  four  divisions^  each  is  perforated  by  a 
small  hole.  The  teeth  are  composed  of  a  very  compact 
bone  or  ivory,  less  brittle  than  the  enamel ;  the  latter 
only  covers  the  crown  as  far  as  the  neck ;  the  ivory  has 
no  cells  in  it,  its  fracture  is  silky  j  in  addition  to  the 
component  parts  of  bone  it  also  contains  some  fluate  of 
lime ;  it  possesses  the  power  of  resisting  the  action  of 
the  air  a  long  time  ;  the  enamel  is  very  white,  and  so 
hard  as  to  strike  fire  with  steel ;  it  is  composed  of  fibres 
which  are  perpendicular  to  the  surface  of  the  crown,  it 
is  thicker  where  the  teeth  are  exposed  to  much  friction, 
it  does  not  contain  any  vessels  or  nerves  and  is  not  re- 
generated when  once  destroyed ;  each  root  is  perforated 
with  a  small  hole  which  leads  into  the  cavity  in  the 
crown  ;  this  cavity  contains  a  pulp  which  is  very  vascu- 
lar and  nervous. 

The  bones  of  the  face  are  connected  by  sutures  in  the 
same  manner  as  those  of  the  cranium,  it  is  unnecessary 
to  describe  these  individually,  as  they  are  all  named  from 
the  particular  bones  they  unite.  The  facial  bones,  in 
addition  to  forming  the  general  outline  of  the  face,  also 
bound  several  regions,  namely,  the  nose,  orbits,  palate, 
temporal,  zygomatic  and  spheno-maxillary  fossae.  The 
bones  entering  into  the  nose  have  been  already  men- 
tioned in  the  description  of  the  organs  of  sense. 

The  Orbits  are  of  a  pyramidal  figure,  the  base  looking 
outwards  and  forwards,  the  apex  backwards  and  inwards : 
seven  bones  enter  into  the  parietes  of  each,  the  frontal, 
sphenoid,  lachrymal,  maxillary,  palate,  and  malar;  the 
upper  wall  or  the  roof  of  each  orbit  is  formed  by  the 
frontal  and  the  lesser  wing  of  the  sphenoid,  it  is  con- 
cave, and  presents  the  optic  hole  posteriorly  and  the  de- 
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pressions  for  the  lachrymal  gland  and  for  the  trochlea 
anteriorly  ;  the  floor  is  nearly  plane  and  looks  outwards 
and  downwards,  it  is  formed  of  the  malar,  maxillary, 
and  palate  bones,  the  infraorbital  canal  extends  along  it : 
the  external  wall  is  formed  by  the  sphenoid  and  malar 
bones,  and  the  internal,  which  is  smooth  and  plane,  is 
formed  by  the  lachrymal,  eethmoid,  and  sphenoid  bones. 
The  bones  which  form  the  base  of  the  orbit  are  the  fron- 
tal, malar,  and  maxillary,  the  foramina  in  the  base  of  the 
orbit  are  four,  viz.  the  supraorbital,  the  infraorbital,  the 
malar,  and  the  nasal  duct ;  within  the  orbit  are  five,  viz. 
the  optic,  which  is  in  the  upper,  inner,  and  posterior 
part,  the  foramen  lacerum  superius,  which  leads  from 
the  apex  upwards  and  outwards,  the  two  internal  orbi- 
tal holes  which  are  found  in  or  close  to  the  suture  along 
the  internal  wall  and  the  spheno-maxillary  fissure,  or  the 
inferior  lacerated  hole  which  leads  from  the  back  of  the 
orbitforwards  and  outwards  along  the  floor  ;  this  slit-like 
opening  is  bounded  by  the  sphenoid,  palate,  maxillary, 
and  malar  bones.  The  axis  of  the  two  orbits  are  oblique 
lines,  which,  if  produced  posteriorly,  would  decussate 
about  the  sella  turcica,  while  anteriorly  they  would  di- 
verge. 

The  Palatine  Regionis  composed  of  thepalate  plates 
of  the  superior  maxillary  and  of  the  palate  bones,  and  is 
bounded  by  the  alveolar  arch,  by  thepterygoid  processes 
of  the  palate  bones,  and  by  the  hamular  processes  of  the 
sphenoid;  to  its  posterior  edge  the  soft  palate  and  uvula 
are  attached ;  anteriorly  it  presents  the  foramen  incisi- 
vum  or  the  anterior  palatine  canal,  and  posteriorly  the 
two  posterior  palatine  canals. 

The  Temporal  Fossa  is  placed  on  the  side  of  the  cra- 
nium and  face;  it  is  bounded  internally  by  the  frontal, 
sphenoid,  parietal  and  temporal  bones  ;  its  extent  supe- 
riorly is  defined  by  the  semilunar  ridge  on  the  side  of 
the  cranium,  anteriorly  by  the  malar  bone,  posteriorly 
by  the  pulley-like  root  of  the  zygomatic  process,  and  in- 
feriorly  and  externally  by  the  zygomatic  arch  which  is 
formed  by  the  processes  of  that  name  from  the  temporal 
and  malar  bones  ;  this  arch  is  concave  above  and  inter- 
nally, convex  below  and  externally. 

The  Zygomatic  Fossa  is  continuous  with  the  lower 
part  of  the  last  described  region,  from  which  it  is  dis- 
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tinguished  by  a  transverse  ridge  or  crest  near  the  root  of 
the  great  wing  of  the  sphenoid  bone,  from  this  it  extends 
to  the  tuberosity  of  the  maxillary  bone,  and  is  bounded 
externally  by  the  ramus  of  the  lower  jaw. 

The  Ptery go- Maxillary  Fossa  is  a  very  narrow  space, 
it  is  enclosed  between  the  pterygoid  processes  behind  and 
the  tuberosity  of  the  maxillary  bone  before,  it  is  bounded 
internally  by  the  nasal  lamella  of  the  palate  bone,  which 
separates  it  from  the  nose ;  it  is  immediately  below  and 
behind  the  orbit,  with  which  it  communicates  by  the 
spheno  maxillary  fissure,  it  also  communicates  with  the 
palate  by  the  posterior  palatine  canals,  and  with  the  nose 
by  the  spheno  palatine  hole,  it  also  leads  into  the  tempo- 
ral and  zygomatic  fossae. 

The  Extremities  are  two  superior,  and  two  inferior. 

The  inferior  extremity  is  divided  into  three  parts,  the 
thigh,  leg,  and  foot;  the  thigh  contains  but  one  bone, the 
femur. 

The  Femur  is  the  longest  bone  in  the  system,  it  con- 
sists of  the  body  or  shaft  and  two  extremities  j  the  body 
is  slightly  twisted,  thick  above,  very  broad  below,  con- 
tracted and  nearly  cylindrical  in  the  centre,  arched  and 
smooth  before  and  concave  behind,  with  a  sharp  rough 
ridge  down  the  centre,  named  the  linea  aspera,  this  ex- 
tends along  the  middle  third  of  the  bone,  parallel  to  its 
axis  and  divides  above  and  below  into  two  ridges,  these 
pass  superiorly  one  to  each  trochanter,  that  to  the  inner 
being  the  shorter ;  and  inferiorly  one  to  either  condyle  ; 
these  inferior  divisions  separate  further  and  enclose  a  flat 
triangular  space,  the  popliteal;  this  line  is  very  prominent 
about  the  centre  and  presents  two  lips  and  an  interstice, 
for  the  attachment  of  different  muscles;  the  anterior  con- 
vex surface  of  the  femur  is  broader  towards  either  end 
than  in  the  centre,  it  is  a  little  concave  superiorly,  the 
sides  are  slightly  flattened,  and  the  external  is  somewhat 
broader  than  the  internal,  particularly  above ;  above  the 
middle  of  the  linea  aspera  one  or  two  holes  may  be  seen  to 
enter  obliquely  upwards,  these  transmit  the  nutritious  or 
the  medullary  vessels  of  the  bone;  to  the  linea  aspera  in 
the  middle  of  the  thigh,  the  vastus  externus,the  adductor 
tendons,  and  the  vastus  internus  are  attached,  to  the  su- 
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perior  external  branch  which  leads  to  the  great  trochan- 
ter  and  is  very  long,  the  adductor  magnus,  gluteus  max- 
imus,  and  vastus  externus  are  attached,  and  internal 
branch  is  short  and  not  very  distinct,  it  leads  to  the  les- 
ser trochanter  and  gives  attachmen  t  to  th  e  adductor  bre  vis , 
pectineeus,  vastus  internus,  and  some  fibres  of  the  iliacus 
internus ;  to  the  lower  and  external  branch  of  the  linea 
aspera,  the  vastus  externus  and  short  head  of  the  biceps 
are  attached,  and  to  the  lower  and  internal,  the  vastus 
internus  and  adductor  magnus  adhere ;  these  lines  conti- 
nue as  low  as  the  condyles,  the  internal  is  smooth  and 
nearly  obliterated  near  its  middle  for  the  passage  of  the 
crural  artery.  The  upper  or  pelvic  extremity  of  the  fe- 
mur presents  three  eminences,  the  head  for  articulation 
with  the  cotyloid  cavity  and  the  trochanters  for  the  inser- 
tion of  muscles.  The  head  is  of  a  globular  figure,  and 
forms  a  considerable  segment  of  a  sphere,  it  is  directed 
upwards,  forwards  andinwards;  a  little  below  its  centre, 
there  is  a  rough  depression  for  the  insertion  of  the  round 
or  articular  ligament;  with  the  exception  of  this  depres- 
sion the  head  is  covered  throughout  with  cartilage,  it  is 
supported  byan  elongated  process,  the  neck  which  forms 
an  angle,  more  or  less  obtuse,  with  the  shaft  of  the  bone, 
the  direction  of  this  process  is  upwards,  inwards,  and  a 
little  forwards,  it  is  flattened  before  and  behind,  thicker 
at  the  shaft  than  at  the  head,  its  lower  edge  is  longer  but 
smaller  than  the  upper;  a  rough  irregular  line  separates 
the  head  from  the  neck,  beyond  which  the  articular  car- 
tilage does  not  extend,  and  at  its  juncture  to  the  shaft  two 
rough  lines  extend  inwards  and  downwards,  from  the 
great  to  the  lesser  trochanter,  one  on  the  fore  the  other 
on  the  back  part  of  the  bone,  into  these  the  capsular  li- 
gament is  inserted.  The  great  trochanter  is  continuous 
with  the  external  side  of  the  shaft,  and  nearly  in  a  line 
with  its  axis,  it  is  on  a  little  lower  level  than  the  head, 
it  is  thick,  rough  and  square,  externally  it  is  broad  and 
convex,  the  tendon  of  the  gluteus  maximus  moves  over 
this  surface  and  an  intervening  bursa,  a  prominent 
ridge  bounds  it  below,  to  this  some  fibres  of  the  vastus 
externus  are  attached,  internally  it  presents  a  pit  or 
digital  cavity  which  receives  the  tendons  of  the  external 
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rotators  of  the  limb,  namely,  the  pyriform,  gemelliand 
obturators  ;  the  summit  of  the  trochanter  is  thick  and 
rough,  the  glutseus  medius  is  inserted  into  it,  the  an- 
terior edge  is  broad  and  gives  attachment  to  the  glutaeus 
minimus,  into  the  posterior,  which  is  round  and  thick, 
the  quadratus  femoris  is  inserted.  The  lesser  trochanter 
is  a  conical  projection  at  the  posterior  and  inner  side  of 
the  shaft,  and  considerably  below  the  great  trochanter  ; 
it  looks  backwards  and  inwards,  the  tendons  of  the  psoas 
and  iliac  muscles  are  inserted  into  it  behind  its  apex, 
a  bursa  is  connected  to  it  anteriorly.  The  inferior  or 
tibial  end  of  the  femur  is  very  large  and  broad,  and  di- 
vide into  two  eminences  or  condyles  which  are  separated 
posteriorly  by  a  deep  notch ;  thecondyles  articulate  with 
the  tibia  ;  the  external  is  larger,  and  projects  more  for- 
ward than  the  internal,  its  articulating  surface  is  also 
broader,  and  ascends  higher,  externally  it  is  rough,  and 
presents  a  tuberosity  which  gives  attachment  to  the  ex- 
ternal lateral  ligament  of  the  knee  joint ;  this  is  less 
prominent  than  the  internal  tubercle,  beneath  this  tu- 
bercle is  a  groove  which  receives  the  tendon  of  the  pop- 
liteeus  muscle  in  the  flexed  position  of  the  joint ;  inter- 
nally this  condyle  presents  a  rough  surface,  towards  the 
posterior  part  of  which  the  anterior  crucial  ligament  is 
inserted,  it  is  very  convex  behind,  flat  before,  and  broad 
below.  The  internal  condyle  is  narrower,  less  promi- 
nent before  but  prolonged  more  behind ;  it  is  also  longer 
than  the  external,  and  therefore  descends  lower  when 
the  femur  is  vertical,  but  both  are  nearly  on  a  level 
when  the  bone  is  in  its  ordinary  oblique  direction  ;  on 
its  inner  side  is  the  tubercle  for  the  attachment  of  the 
internal  lateral  ligament  of  the  knee  and  for  the  ad- 
ductor tendon  ;  to  its  outer  side,  which  is  rough,  the 
anterior  crucial  ligament  adheres ;  both  condyles  are 
more  convex  behind  than  before,  they  are  separated 
posteriorly  by  a  deep  uneven  notch,  which  lodges  the 
crucial  ligaments  and  is  deprived  of  articular  cartilage  ; 
anteriorly  they  are  continued  into  each  other,  and  unite 
in  a  pulley-like  surface  which  is  convex  from  above 
downwards,  and  concave  from  side  to  side,  higher  exter- 
nally than  internally  ;  this  troclilea  is  chiefly  formed  on 
the  external  condyle,  it  supports  the  patella  :  the  femur 
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is  articulated  superiorly  with  the  ilium,  inferiorly  with 
the  tibia,  and  anteriorly  with  the  patella ;  like  all  long 
bones  it  is  composed  of  compact  tissue  in  the  centre  and 
cellular  at  the  extremities,  the  compact  has  a  fibrous  ap- 
pearance, the  whole  shaft  is  traversed  by  a  distinct 
medullary  canal,  which  is  crossed  by  numerous  bony 
laminse,  the  femur  is  developed  by  five  points  of  ossifi- 
cation, one  for  the  shaft,  one  for  the  tibial  end,  one  for 
the  head,  and  one  in  each  trochanter. 

The  bones  of  the  leg  are  the  patella,  tibia,  and  fibula. 

The  Patella  or  Rotula  or  knee  cap  is  a  small  bone 
in  front  of  the  knee  joint,  of  a  triangular  figure,  the  base 
above,  the  apex  below,  its  anterior  surface  is  convex 
and  covered  by  skin,  a  bursa  and  some  tendinous  fibres, 
it  is  marked  by  several  longitudinal  lines,  and  presents  a 
very  fibrous  appearance  ;  the  posterior  surface  is  covered 
with  cartilage  and  divided  by  a  prominent  vertical  line 
into  two  lateral  portions,  of  these  the  external  is  larger 
and  deeper  than  the  internal ;  beneath  these  is  a  small 
triangular  depressed  surface  into  which  the  ligament  of 
this  bone  is  inserted  ;  the  upper  edge  is  round  and  cut 
off  obliquely  backwards  and  downwards,  to  it  the  exten- 
sor tendons  are  attached ;  the  patella  is  of  a  cellular 
structure  covered  by  a  compact  lamina  which  is  -very 
dense,  and  traversed  by  longitudinal  striae  ;  it  is  deve- 
loped from  a  single  point  of  ossification  and  remains  for 
a  long  time  cartilaginous  ;  it  is  articulated  with  the  con- 
dyles  of  the  femur,  and  connected  to  the  tibia  by  a  pow- 
erful ligament ;  it  protects  the  fore-part  of  the  knee,  and 
serves  as  a  medium  of  connexion  between  the  extensor 
tendon  and  the  leg. 

The  TiMct,  next  to  the  femur,  is  the  longest  bone  in 
the  skeleton,  it  occupies  the  anterior  and  inner  part  of 
the  leg,  its  upper  extremity  is  thick  and  expanded  from 
side  to  side,  its  circumference  is  somewhat  circular  or 
oval,  convex  on  the  front  and  sides,  but  slightly  grooved 
behind  ;  on  either  side  is  a  protuberance,  that  on  the  in- 
ternal, is  the  more  prominent  for  the  insertion  of  the 
internal  lateral  ligament  and  the  tendon  of  the  semi- 
membranosus  muscle  ;  a  little  behind  the  external  tu- 
berosity  is  a  small  rounded  surface  looking  downwards, 
covered  with  cartilage  for  articulation  with  the  head  of 
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the  fibula,  on  the  anterior  part  of  the  head  is  a  convex 
triangular  surface  looking  forwards  and  downwards, 
pierced  with  many  vascular  holes,  and  terminating  in  a 
tubercle,  to  the  upper  part  of  which  a  bursa  adheres, 
and  into  the  lower  the  ligamentum  patellae  is  inserted. 
The  upper  or  femoral  surface  of  the  tibia  presents  two 
concave  or  articulating  surfaces  or  condyles  covered 
with  cartilage,  for  articulating  with  the  femur,  the  in- 
ternal is  oval  and  the  deeper  of  the  two,  it  is  also  larger 
from  before  backwards ;  the  external  is  nearly  circular, 
very  superficial,  and  looks  obliquely  downwards  and  out- 
wards ;  these  are  separated  by  a  spine ,  which  is  of  a  py- 
ramidal form,  inclines  upwards  and  in  wards  and  is  sur- 
mounted by  two  tubercles ;  it  is  nearer  the  back  than 
the  fore-part  of  the  bone ;  a  large  flat  depressed  surface 
lies  anterior  to  it  and  a  smaller  depression  behind  it ; 
the  seinilunar  cartilages  and  the  crucial  ligaments  are 
inserted  into  these;  the  body  of  the  tibia  is  triangular, 
its  size  diminishes  from  its  head  for  about  two-thirds 
down,  it  then  increases  somewhat  towards  its  lower 
end  ;  its  inner  side  is  convex  above  and  a  little  concave 
below,  it  is  directed  obliquely  forwards,  is  covered  su- 
periorly by  the  tendinous  expansions  of  the  sartorius, 
gracilis,  and  semitendinosus,  but  the  remainder  of  it  is 
subcutaneous  ;  the  external  side  appears  a  little  twisted, 
it  is  concave  above  to  support  the  tibialis  anticus  mus- 
cle, but  convex  below  to  support  the  tendon  of  that 
muscle  as  also  those  of  the  extensors ;  its  posterior  sur- 
face, which  is  also  broader  above  than  below,  is  slightly 
convex  ;  it  presents  superiorly  a  prominent  line  passing 
obliquely  downwards  and  outwards  for  the  insertion  of 
the  poplitaeus  and  the  origin  of  the  soleeus  and  the  deep 
flexors  ;  near  this  line  is  the  opening  of  the  large  canal 
that  leads  the  vessels  to  the  medullary  membrane,  it 
slants  obliquely  downwards  and  forwards.  The  tibia 
presents  three  edges,  one  is  anterior  and  very  promi- 
nent about  the  middle,  but  less  so  above  and  rounded 
below,  this  line  is  subcutaneous,  it  is  twisted  like  the 
tibia  itself  and  is  commonly  called  the  crest  or  the  shin, 
the  inner  edge  is  thick  and  round  and  more  distinct 
below  than  above,  the  outer  edge  is  thin  and  gives 
attachment  to  the  interosseous  ligament;  it  is  Jess  dis- 
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tinct  and  bifurcated  below.  The  lower  or  tar  sal  end 
of  the  tibia  is  somewhat  square,  presents  an  anterior 
convex  edge  covered  by  the  extensor  tendons,  a  pos- 
terior nearly  smooth  edge  traversed  by  a  groove  for 
the  tendon  of  the  flexor  pollicis  longus,  externally  is  a 
concave  triangular  surface,  rough  above  for  ligaments, 
and  smooth  and  cartilaginous  below  to  receive  the  lower 
end  of  the  fibula ;  internally  the  tibia  ends  in  a  thick 
flattened  perpendicular  process,  the  internal  malleolus 
or  ankle ;  it  is  convex  and  subcutaneous,  it  lies  an- 
terior to  the  superior  internal  tuberosity  on  account  of 
the  twisting  of  the  bone ;  the  outer  side  of  this  process 
is  smooth  and  cartilaginous,  and  joined  at  right  angles 
to  the  cavity  at  the  lower  end  of  the  bone ;  it  is  articu- 
lated to  the  side  of  the  astragalus,  its  anterior  edge  is 
convex  and  gives  attachment  to  ligaments,  its  posterior 
edge  is  grooved  superficially  for  the  tendons  of  the  tibia  - 
lis  posticus  and  flexor  communis,  the  extremity  of  this 
process  is  broad  and  descends  lower  before  than  behind, 
it  gives  origin  to  the  internal  lateral  ligament  of  the 
ankle;  the  lower  surface  of  the  tibia  is  quadrilateral, 
concave  from  before  backwards,  and  somewhat  convex 
from  side  to  side,  being  traversed  from  before  back- 
wards by  a  very  superficial  ridge  or  prominence,  this 
surface  is  broader  externally,  it  is  bounded  internally 
by  the  internal  malleolus,  and  externally  by  the  fibula ; 
the  tibia  is  articulated  to  the  femur,  the  fibula  and  astra- 
galus ;  its  ossification  commences  in  three  points,  one 
for  the  shaft,  and  one  for  each  extremity,  the  tubercle 
at  the  upper  end  of  the  crest,  and  the  malleolus  are 
sometimes  found  as  epiphyses. 

The  Fibula  is  very  slender  and  nearly  as  long  as  the 
tibia;  it  is  placed  at  the  side  of  the  leg,  nearly  vertical, 
its  lower  end  inclined  a  little  forwards ;  the  superior  or 
femoral  end  is  small  and  circular,  and  presents  a  slight 
cavity  forwards,  up  wards,  and  inwards,  to  articulate  with 
the  tuberosity  on  the  external  condyle  of  the  tibia, 
behind  this  is  a  slight  pyramidal  projection,  its  whole 
circumference  is  rough  for  the  insertion  of  ligaments 
which  attach  it  to  the  tibia,  also  for  the  external  lateral 
ligament  of  the  knee  joint,  and  for  the  tendon  of  the 
biceps  ;  below  this  the  bone  is  round  and  slender  like  a 
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neck  ;  the  body  then  becomes  triangular,  is  twisted  a 
little  and  curved  outwards,  its  inner  surface  looks  a  lit- 
tle backwards  above  but  is  twisted  forwards  below  ;  this 
is  divided  into  two  portions  by  the  internal  edge  into 
which  the  interosseous  ligament  is  inserted,  the  anterior 
portion  gives  attachment  to  the  extensors,  and  the  pos- 
terior is  grooved  for  the  tibialis  posticus,  its  external 
surface  gives  attachment  to  the  solaeus  above  and  to  the 
flexor  pollicis  below  ;  in  this  surface  we  perceive  the 
orifice  of  the  vascular  canal  leading  downwards  ;  the  in- 
ternal edge  gives  attachment  to  muscles  above  and  to  the 
interosseous  ligament  below,  the  external  edge  is  turned 
backwards  and  gives  attachment  to  the  solaeus,  flexor 
pollicis,  and  peronsei  muscles  ;  and  the  anterior  edge  to 
the  extensor  digitorum  and  to  the  peronsei ;  inferiorly 
this  edge  turns  outwards,  and  bifurcates,  enclosing  a 
triangular  surface,  which  is  subcutaneous  ;  the  lower 
or  tarsal  end  is  larger  than  the  head ;  it  is  elongated 
into  a  long  oval  process,  the  external  malleolus  or 
u?ikle,  this  is  larger,  more  prominent  and  posterior  to 
the  inner  ankle,  it  is  convex  and  subcutaneous  exter- 
nally, internally  it  is  smooth  and  triangular,  a  little  con- 
cave from  behind  forwards  and  convex  in  the  perpendi- 
cular direction,  it  articulates  with  the  astragalus,  above 
this  is  a  triangular  rough  surface  to  articulate  with  the 
tibia,  anteriorly  this  process  is  rough  but  thin  for  the 
origin  of  ligaments,  its  posterior  edge  is  broader  and 
grooved  for  the  peronseal  tendons,  internal  to  which  is  a 
depression  for  the  origin  of  the  posterior  lateral,  or  the 
transverse  ligament  of  the  ankle  joint ;  from  the  point  of 
this  process  the  external  lateral  ligament  arises;  the 
fibula  is  articulated  at  both  ends  to  the  tibia  and  below 
to  the  astragalus. 

The  Foot  is  divided  into  the  tarsus,  metatarsus,  and 
toes.  The  bones  of  the  tarsus  are  seven,  astragalus, 
calcaneum,  navicular,  cuboid,  and  three  cuneiform. 

The  Astragalus  is  next  to  the  calcaneum  in  point  of 
size,  it  is  of  an  irregular  twisted  shape,  larger  above  and 
to  the  outside  than  internally  or  posteriorly ;  it  is  situated 
at  the  upper  and  middle  part  of  the  tarsus,  where  it  is 
wedged  between  the  two  malleoli,  its  superior  surface 
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presents  in  its  two  posterior  thirds  a  large  pulley-like 
articular  surface,  which  is  convex  from  behind  forwards, 
and  concave  transversely,  it  is  inclined  a  little  back, 
wards,  is  broader  before  than  behind,  and  more  promi- 
nent externally  than  internally;  anterior  to  this  is  a 
rough  depression,  on  the  neck  of  the  bone,  for  the  in- 
sertion of  ligaments  ;  inferiorly,  it  presents  two  articular 
surfaces  for  the  os  calcis,  one  is  posterior  and  external, 
broad  and  concave,  the  other  is  anterior  and  internal  and 
convex  ;  these  surfaces  are  separated  by  a  deep  groove, 
which  is  narrow  behind,  broad  before,  and  directed  for- 
wards and  outwards ;  strong  ligaments  pass  from  this 
groove  to  the  os  calcis ;  the  posterior  surface  of  the  as- 
tragalus is  narrow  and  slightly  grooved  in  an  oblique  di- 
rection, downwards  and  inwards  for  the  tendon  of  the 
flexor  pollicis  ;  it  presents  externally  a  pointed  eminence 
to  which  the  external  lateral  ligament  of  the  ankle  joint 
is  attached  ;  the  anterior  extremity  is  a  smooth  round 
head  supported  by  a  sort  of  neck,  it  is  directed  forwards, 
inwards,  and  downwards,  and  is  articulated  with  the na- 
vicular  bone  ;  the  external  side  presents  a  triangular, 
smooth  surface,  concave  from  above  downwards,  and  a 
little  convex  from  before  back  wards,  it  is  articulated  with 
the  fibula ;  the  inner  side  is  rough  for  ligaments,  except 
a  cartilaginous  surface  near  the  upper  part,  which  is 
smaller  than  that  on  the  outer  side,  and  broader  before 
than  behind,  this  is  articulated  with  the  internal  mal- 
leolus. 

The  Calcaneum  or  os  calcis  is  the  largest  bone  in  the 
tarsus,  at  the  lower  and  posterior  part  of  which  it  is 
placed,  it  is  elongated  posteriorly  into  a  process  called 
the  heel,  its  upper  surface  presents  two  articulating 
surfaces  to  support  the  astragalus ;  the  posterior  is 
convex,  broad,  and  directed  forwards  and  outwards, 
the  anterior  is  internal,  narrow,  and  concave ;  these  are 
separated  by  a  deep  rough  transverse  groove  into  which 
strong  ligaments  are  inserted  ;  internal  to  this  the  bone 
is  uneven,  and  projects  into  a  sort  of  process,  into 
which  the  internal  lateral  ligament  of  the  ankle  joint 
is  inserted ;  the  inferior  surface  is  smaller  than  the 
•superior  and  is  nearly  flat,  it  presents  small  tubercles 
for  the  attachment  of  muscles  and  ligaments  ;  the  pos- 
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terior  extremity  is  slightly  convex,  smooth  above  and 
covered  by  a  bursa,  and  rough  below  for  the  insertion 
of  the  tendon  achillis ;  the  anterior  extremity  is  smaller, 
and  presents  an  articular  surface  for  the  cuboid  bone, 
which  is  concave  from  above  downwards  and  convex 
from  side  to  side  ;  externally  it  is  rather  flat,  being 
marked  with  two  shallow  grooves,  for  the  peronaeal  ten- 
dons, a  spine  separates  these,  into  this  the  external  lateral 
ligament  of  the  ankle  joint  is  inserted,  internally  it  is 
broad  and  hollowed  out  into  an  arch,  under  which  the 
flexor  tendons,  the  tibialis  posticus,  and  the  plantar  ves- 
sels and  nerves  pass,  the  tendon  of  the  flexor  pollicis 
runs  in  a  distinct  groove;  the  os  calcis  is  attached  above 
to  the  astragalus  and  before  to  the  cuboid. 

The  Navicular  or  Scaphoid  Bone  is  situated  about 
the  middle  of  the  tarsus  and  at  its  upper  and  internal 
part ;  of  an  oval  form,  its  posterior  surface  is  smooth 
and  concave,  to  form  a  sort  of  superficial  or  glenoid 
cavity  for  the  head  of  the  astragalus,  the  latter  however 
is  much  larger  and  projects  inferiorly,  in  which  direction 
it  is  supported  by  the  strong  calceo-scaphoid  ligament, 
and  by  the  tendon  of  the  tibialis  posticus,  which  here 
generally  contains  a  sesamoid  bone  ;  the  anterior  surface 
is  convex,  and  divided  by  two  vertical  ridges  into  three 
surfaces  for  the  three  cuneiform  bones  ;  the  circumfer- 
ence is  irregular  for  the  attachment  of  ligaments,  inter- 
nally it  is  rather  smooth,  but  inferiorly  it  presents  a  tu- 
bercle into  which  the  tibialis  posticus  is  inserted  ;  on  its 
external  side  there  is  in  general  a  small  flat  articular 
surface  for  the  cuboid  bone ;  the  scaphoid  is  connected 
to  the  astragalus,  to  the  three  cuneiform  and  to  the  cu- 
boid bones. 

The  Cuboid  Bone  is  situated  at  the  outer  and  anterior 
part  of  the  tarsus  external  to  the  navicular,  and  anterior 
to  the  calcaneum  ;  although  of  a  cubical  form,  it  is  yet 
thicker  and  longer  internally  than  externally,  its  upper 
surface  is  flat  and  rough  for  the  attachment  of  ligaments 
and  muscles,  the  lower  surface  is  irregular,  rough  and 
tubercular  behind  for  the  calceo-cuboid  ligament,  and 
grooved  before  for  the  tendon  of  the  peronaeus  longus, 
its  posterior  surface  is  smooth,  concave  transversely, 
and  convex  from  above  downwards  :  it  articulates  with 


the  calcaneum,  anteriorly  it  presents  two  articular  sur- 
faces, the  internal  is  square  and  supports  the  fourth  ine- 
tatarsal  bone,  the  external  is  triangular  and  supports  the 
fifth ;  the  external  side  is  narrow,  the  internal  is  rough 
posteriorly,  but  presents  anteriorly  two  articulating  sur- 
faces, the  posterior  for  the  scaphoid,  and  the  anterior 
for  the  external  cuneiform  bone ;  the  cuboid  is  articu- 
lated with  the  calcaneum,  the  scaphoid,  the  external  cu- 
neiform, and  the  two  external  metatarsal  bones. 

The  Cuneiform  Bones ;  these  three  wedge-shaped 
bones  are  situated  at  the  anterior  part  of  the  tarsus,  be- 
tween the  scaphoid  and  the  three  internal  metatarsal 
bones;  the  first  or  the  internal  is  the  largest  of  the  three, 
its  base  is  below  and  its  long  axis  is  from  above  down- 
wards, it  is  articulated  posteriorly  to  the  scaphoid  bone, 
anteriorly  to  the  first,  and  externally  to  the  second  meta- 
tarsal bone,  and  to  the  middle  cuneiform,  inferiorly  it 
presents  a  tubercle  for  the  insertion  of  the  tibialis  anti- 
cus,  and  for  a  portion  of  the  tendon  of  thetibialis  posti- 
cus;  the  middle  cuneiform  is  the  smallest,  and  is 
wedged  in  between  the  two  others ;  it  is  also  articulated 
behind  to  the  scaphoid  and  before  to  the  second  meta- 
tarsal bone  ;  the  3rd  or  external  cuneiform  bone  is  si- 
tuated between  the  last  and  the  cuboid  bone,  it  is  articu- 
ted  anteriorly  with  the  third  metatarsal  bone ;  poste- 
riorly with  the  scaphoid,  internally  with  the  middle 
cuneiform  and  with  the  second  metatarsal  bone,  and  ex- 
ternally with  the  cuboid,  and  with  the  fourth  metatarsal 
bone.  All  the  bones  of  the  tarsus  are  composed  of  a  soft 
spongy  vascular  tissue  covered  by  a  compact,  but  thin 
lamina  ;  they  are  each  developed  from  one  point  of  ossi- 
fication, except  the  calcaneum  and  the  astragalus,  which 
commence  each  in  two  points. 

The  Metatarsal  Bones  are  five  in  number,  the  1st  or 
internal  is  the  shortest  and  thickest,  convex  above, 
concave  and  sharp  below,  its  posterior  end  is  oval,  con- 
cave, and  rests  on  the  internal  cuneiform  bone,  the  an- 
terior end  round  and  smooth,  supports  the  first  or 
great  toe,  this  extremity  is  grooved  below,  and  lodges 
the  sesamoid  bones,  the  peronseus  longus  is  also  in- 
serted into  it ;  the  2nd  is  the  longest  of  the  metatarsal 
bones,  its  tarsal  end  is  wedged  in  between  the  three 


cuneiform  bones,  and  is  articulated  to  each  of  them; 
the  outer  side  of  its  base  is  also  joined  to  the  third  me- 
tatarsal  bone,  its  anterior  extremity  or  head  is  round, 
and  supports  the  second  toe,  it  is  marked  internally  and 
externally  by  the  depressions  for  the  lateral  ligaments, 
a  groove  separates  the  head  from  the  body  of  the  bone  ; 
the  3rd  metatarsal  bone  is  a  little  shorter  than  the  se- 
cond, but  of  the  same  form  ;  its  base  rests  on  the  third 
cuneiform  bone ;  the  4th  metatarsal  bone  is  a  little 
shorter,  it  rests  on  the  cuboid  bone,  and  the  inner  side 
of  its  base  also  rests  against  the  third  cuneiform  bone  ; 
the  5th  is  the  shortest  except  the  first,  it  rests  on  the 
cuboid  bone ;  the  heads  of  all  the  metatarsal  bones  are 
round,  the  bases  flat  to  articulate  with  the  tarsus,  the 
sides  of  their  bases  are  also  flat  to  join  one  another;  all 
these  bones  possess  a  similar  structure,  and  resemble  the 
class  of  long  bones. 

The  Toes  are  five  in  number,  the  first  or  the  great  toe 
has  only  two  phalanges,  all  the  others  have  three ;  there 
are  therefore  fourteen  phalanges  in  all;  t\\e  first  pha- 
langes are  longest,  they  are  convex  above,  concave  be- 
low ;  their  posterior  end  is  larger,  and  presents  a  round' 
concavity,  for  the  head  of  the  metatarsal  bone,  the  an- 
terior end  is  convex  from  above  downwards  and  concave 
from  side  to  side,  so  as  to  form  a  ginglymoid  joint  with 
the  second  phalanx.  The  second  phalanges  are  very 
short,  the  great  toe  has  none,  the  posterior  end  of  each 
is  concave  from  above  downwards,  but  convex  trans- 
versely, being  divided  by  a  vertical  ridge ;  the  anterior 
extremity  is  similar  to  that  of  the  first  phalanx,  its  con- 
clyles  are  less  prominent.  The  third  phalanges  are  all 
very  small  except  that  of  the  great  toe,  they  are  of  a 
pyramidal  form,  and  support  the  nails,  their  posterior  ex- 
tremity being  very  large  and  similar  to  that  of  the  middle 
phalanges,  their  anterior  end  is  tubercular  and  attached 
to  the  cellulo-vascular  texture  at  the  extremity  of  each ; 
at  the  base  of  the  first  phalanx  of  the  great  toe  there 
are  in  general  two  sesamoid  bones  into  which  the  small 
muscles  of  this  toe  are  inserted,  frequently  also  there  is 
another  at  the  base  of  the  second  phalanx,  sometimes 
one  is  found  at  the  first  joint  of  the  second  toe,  and  ano- 
ther at  that  of  the  fifth. 

x  3 
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THE    SUPERIOR    EXTREMITIES. 

EACH  superior  or  thoracic  extremity  consists  of  the 
shoulder  and  forearm,  wrist  and  hand ;  the  shoulder  is 
composed  of  the  clavicle  and  scapula,  the  arm  of  the 
burner  us,  the  forearm  of  the  radius  and  ulna,  the  wrist 
of  the  eight  small  carpal  bones,  the  hand  of  the  five 
inetacarpal  and  fourteen  phalangal  bones. 

The  Clavicle  extends  from  the  summit  of  the  sternum 
obliquely  across  the  first  rib,  upwards,  backwards,  and 
outwards  to  the  acromion  process  of  the  scapula,  it  is 
curved  somewhat  like  an  italic  S\  particularly  in  the 
male,  in  the  female  it  is  straighter  and  longer,  it  consists, 
like  all  long  bones,  of  two  extremities  and  a  body  or 
shaft ;  the  internal  or  sternal  end  is  thick,  it  presents  a 
triangular  articulating  surface,  inclined  forwards  and 
downwards,  convex  from  above  downwards,  concave 
from  before  backwards,  large  above  and  before,  small 
and  pointed  below  and  behind,  the  circumference  is 
rough  for  the  attachment  of  ligaments ;  the  body  is 
nearly  cylindrical  towards  the  sternal,  but  flat  and  ex- 
panded towards  the  acromial  end,  smooth  above  and 
mostly  subcutaneous,  inferiorly  it  is  rough,  and  presents 
about  an  inch  from  the  sternal  end,  a  ridge  or  process 
for  the  rhomboid  ligament,  external  to  this  is  a  groove 
for  the  subclavian  muscle,  in  which  is  a  foramen  for  the 
nutritious  vessels,  and  near  the  scapular  end  is  a  rough 
ridge  leading  backwards  and  outwards  for  the  attach- 
ment of  the  coraco-clavicular  ligaments ;  its  anterior 
edge  is  convex  in  the  inner  half,  and  gives  attachment 
to  the  great  pectoral  muscle  ;  the  outer  half  is  concave, 
the  deltoid  is  attached  to  it ;  the  posterior  is  smooth  and 
concave  in  the  inner  half  towards  the  great  vessels,  and 
rough  and  convex  externally  for  the  attachment  of  the 
trapezius  muscle ;  the  acromial  end  of  the  clavicle 
passes  over  the  coracoid  process  upwards  and  back- 
wards, is  flat  and  broad,  rough  above  and  below,  and 
perforated  by  vessels  ;  it  presents  at  its  termination  a 
small  articulating  surface  for  the  acromion  scapulae  ; 
this  surface  is  oval  from  before  backwaids,  and  cut  ob- 
liquely from  above  and  from  without  downwards  and 
inwards,  its  aspect  is  outwards,  forwards,  and  downwards, 
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its  circumference  is  rough  for  the  attachment  of  liga- 
ments ;  the  clavicle  serves  to  support  the  scapula  and 
to  prevent  it  from  falling  too  much  forwards  or  inwards, 
it  thereby  allows  it  a  greater  freedom  of  motion,  it  also 
serves  as  a  fixed  point  for  certain  muscles,  and  it  pro- 
tects the  vessels  and  nerves  of  the  upper  extremity ;  it 
is  very  perfect  in  the  foetus,  and  is  developed  from  a 
single  point  of  ossification  ;  it  has  no  perfect  epiphysis, 
although  in  the  young  subject  there  is  an  osseous  crust 
at  each  extremity,  which  is  at  first  separable  from  the 
rest  of  the  bone. 

The  Scapula  is  situated  at  the  upper,  lateral,  and  pos- 
terior part  of  the  chest,  and  extends  from  the  second  to 
the  seventh  rib,  it  is  irregularly  flat  and  triangular,  it 
presents  an  internal  and  an  external  surface,  three  edges 
and  three  angles ;  the  internal  or  anterior  surface  or 
subseapular  fossalooks  towards  the  ribs,  is  slightly  con- 
cave and  divided  by  three  or  four  prominent  lines  which 
run  obliquely  from  above  downwards,  and  from  without 
inwards  into  several  broad  grooves,  which  are  filled  by 
the  fasciculi  of  the  subscapular  muscle,  the  aponeurosis 
of  which  is  attached  to  those  ridges  ;  above  and  below 
these  is  a  smooth  flat  surface  to  which  the  serratus  mag- 
nus  is  attached  ;  the  external  or  posterior  surface  or  the 
dorsum  is  divided  transversely  into  two  unequal  parts  by 
a  ridge  or  spine  which  commences  at  the  posterior 
border  of  the  scapula,  from  a  smooth  polished  flat  trian- 
gular surface,  it  proceeds  forwards  and  becomes  more 
elevated,  flattened  above  and  below,  and  bounded  by  a 
long  irregular  undulated  margin,  which  is  rough  above 
for  the  attachment  of  the  trapezius,  and  below  for  that 
of  the  deltoid  muscle  ;  a  vascular  hole  is  observed  on 
its  upper  and  under  surface  ;  this  spine  is  a  little  con- 
tracted anteriorly  and  externally,  and  terminates  in  an 
eminence  named  the  acromion process ;  this  surmounts 
the  shoulder  joint,  about  an  inch  above  it,  is  flattened 
in  a  direction  contrary  to  that  of  the  spine,  its  external 
surface  looks  a  little  upwards  and  backwards,  is  convex, 
rather  rough,  and  covered  by  the  integuments,  its  infe- 
rior or  internal  surface  is  smooth  and  concave,  its  upper 
edge  is  directed  backwards,  gives  attachment  to  the 
trapezius,  and  presents  near  its  termination  a  small  oval 
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articulating  surface  for  the  clavicle ;  the  lower  edge 
gives  attachment  to  the  deltoid,  its  apex  is  rounded  for 
the  insertion  of  the  triangular,  or  coraco-acromial  liga- 
ment ;  ahove  the  spine  is  the  supraspinata fossa,  which 
is  wider  behind  than  before,  this  is  filled  by  the  supra- 
spinous  muscle;  the  fossa  infraspinata  is  larger,  is 
convex  above  and  concave  and  grooved  inferiorly ;  be- 
tween this  and  the  inferior  costa  is  a  raised  surface  ex- 
tending from  the  inferior  angle  to  the  glenoid  cavity  : 
this  surface  is  divided  into  two  by  an  oblique  line,  the 
posterior  portion  is  flat  and  somewhat  square,  and  gives 
attachment  to  the  teres  major  muscle,  the  anterior  to  the 
teres  minor  :  into  the  ridge  between  these  is  inserted  an 
aponeurosis  common  to  these  two  muscles;  the  superior 
or  cervical  costa  or  border  of  the  scapula  is  the  shortest 
and  thinnest ;  at  its  fore-part  is  a  notch  which  is  con- 
verted into  a  hole  by  ligament  and  sometimes  by  bone  ; 
it  is  traversed  by  the  supra-scapular  nerve,  and  some- 
times by  the  vessels  of  that  name,  to  this  costa,  the 
supraspinatus,  subscapular,  and  omohyoid  muscles  are 
attached  ;  from  the  anterior  part  of  this  border  in  front 
of  the  notch  arises  the  coracoid  process,  whichaslong 
and  narrow,  and  directed  at  first  upwards  and  forwards 
and  then  downwards,  convex  and  rough  above  for  the 
attachment  of  the  coracoid  and  trapezoid  ligaments, 
smooth  and  concave  below,  it  overhangs  the  inner  and 
upper  part  of  the  glenoid  cavity,  the  pectoralis  minor  is 
inserted  into  it  anteriorly,  the  biceps  and  coraco-bra- 
chialis  into  its  summit,  and  the  triangular  ligament  into 
its  external  border.  The  base  of  the  scapula  or  the 
posterior  or  vertebral  edge  is  nearer  the  spine  above  than 
below ;  the  spinati  muscles  adhere  to  its  outer  lip,  the 
subscapular  to  its  inner,  and  the  rhomboid  to  its  middle ; 
about  one-fourth  from  its  upper  extremity  is  a  blunt 
projection  formed  by  the  smooth  triangular  root  of  the 
spine  ;  at  the  union  of  the  base  and  upper  costa  is  the 
superior  posterior  angle ,  which  is  embraced  by  the  le- 
vator  anguli  muscle.  The  anterior  or  inferior  or  exter- 
nal or  axillary  costa  is  very  thick,  and  inclines  down- 
wards and  forwards,  at  its  junction  with  the  base  it 
forms  the  inferior  angle,  on  which  is  a  long  flat  surface 
which  gives  origin  to  the  teres  major,  and  to  a  few 
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fibres  of  the  latissimus  dorsi  muscle ;  to  the  upper  part 
of  it  the  long  head  of  the  triceps  is  attached; 'at  the 
convergence  of  this  and  the  superior  costa,  the  glenoid 
cavity  and  the  neck  of  the  scapula  are  situated.  The 
neck  is  that  contracted  portion,  which  gives  attachment 
to  the  capsular  ligament,  it  is  most  distinct  externally 
and  inferiorly.  The glenoid  cavity  is  superficial,  oval, 
broader  below,  covered  with  cartilage,  and  in  the  recent 
subject  deepened  by  the  fibrous  glenoid  ligament,  which 
is  chiefly  derived  from  the  long  tendon  of  the  biceps, 
which  is  attached  to  the  upper  extremity  of  the  cavity  ; 
it  is  inclined  a  little  downwards,  outwards,  and  for- 
wards ;  its  aspect  however  varies,  as  the  scapula  is  made 
to  turn  in  all  the  rotatory  motions  of  the  arm.  The 
scapula  is  composed  of  two  compact  laminae,  and  an 
intervening  cellular  tissue,  the  latter  prevails  in  the 
processes,  the  neck  and  the  inferior  angle :  in  the  mid- 
dle of  the  fossae  there  is  but  little  of  it,  and  the  com- 
pact substance  is  there  thin  and  transparent.  The  sca- 
pula is  developed  by  several  points  of  ossification,  one  in 
the  centre  of  the  body,  one  for  each  of  the  processes, 
one  for  the  inferior  angle,  and  one  for  the  posterior  or 
vertebral  edge. 

The  Os  Humeri  is  attached  to  the  scapulaaboveandto 
the  radius  and  ulna  below  ;  it  is  the  longest  and  largest 
bone  in  the  upper  extremity,  it  presents  two  extremities 
and  a  body  or  shaft ;  the  upper  or  scapular  extremity  is 
thelarger,  and  consists  of  the  head,  neck,  andtwotuber- 
cles.  The  head  is  semi-spherical,  inclined  upwards, 
inwards,  and  backwards,  smooth  and  covered  with  car- 
tilage for  articulating  with  the  glenoid  cavity  of  the 
scapula ;  the  neck  is  the  slightly  contracted  line  around 
the  head ;  it  is  rough  for  the  attachment  of  the  capsu- 
lar ligament,  and  a  little  longer  below  and  before  than 
above  or  behind ;  the  axis  of  the  neck  and  head  forms 
an  obtuse  angle  with  that  of  the  shaft ;  the  tuberosities 
are  two,  the  greater  and  lesser ;  the  great  or  externals 
also  posterior,  it  is  round,  and  presents  three  depres- 
sions ;  to  the  anterior  of  these  the  supra-spinous  muscle 
is  attached,  to  the  middle  the  infra-spinous,  and  to  the 
posterior  the  teres  minor  ;  the  lesser  tuberosity  is  also 
anterior ;  it  is  more  prominent,  and  gives  insertion  to 
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the  subscapular  tendon ;  between  these  tubercles  is  the 
deep  groove  for  the  long  tendon  of  the  biceps,  into  the 
anterior  edge  of  which  the  tendon  of  the  great  pectoral  is 
inserted,  and  into  its  posterior  those  of  theteres  major 
and  latissimnsdorsi,  this  groove  leads  downwards  andin- 
wards.  The  body  or  shaft  of  the  burner  us  is  thick  and 
round  above,  twisted  in  the  middle,  expanded  and 
somewhat  triangular  inferiorly  ;  its  posterior  surface  is 
round  above  and  twisted  a  little  inwards,  below  it  looks 
outwards  and  is  flat  and  broad :  this  surface  is  covered 
by  and  gives  attachment  to  the  triceps  muscle,  a  small 
vascular  foramen  may  be  observed  about  the  centre ; 
the  anterior  surface  is  divided  for  about  one-fourth  of 
its  length  by  the  bicipital  groove  into  two  unequal  por- 
tions, the  internal  of  which  is  smooth,  and  presents  near 
its  centre  a  linear  elevation  for  the  insertion  of  the  cora- 
cobrachialis,  in  the  lower  part  of  which  is  an  oblique  vas- 
cular foramen  ;  the  external  portion  is  rough  above  for 
the  insertion  of  the  deltoid  muscle,  and  is  grooved 
obliquely  below  for  the  passage  of  the  musculo-spiral 
nerve  and  artery  ;  these  surfaces  are  separated  by  two 
prominent  lines,  one  is  external  and  anterior,  the  other 
is  internal  and  posterior,  these  lines  are  more  distinct 
below  than  above,  they  give  attachment  to  the  inter- 
muscular  ligaments  and  lead  down  to  either  condyle, 
the  external  is  interrupted  about  the  middle  by  the 
musculo-spiral  groove,  but  is  very  prominent  below, 
curved  forwards  and  gives  attachment  to  thebrachiaeus 
anticus,  the  supinators  and  extensors,  the  triceps  and 
the  external  intermuscular  ligament ;  on  the  anterior 
surface  of  the  humerus  there  is  also  a  prominent  line 
continued  from  the  anterior  edge  of  the  bicipital  groove, 
it  is  gradually  flattened  below  and  covered  by  the  bra- 
chiseus  anticus  muscle.  The  lower  extremity  of  the 
humerus  is  flattened,  elongated  transversely  and  twisted 
a  little  forwards,  it  presents  internally  the  internal 
condyle,  which  is  very  prominent  and  turned  some- 
w.hat  backwards,  this  gives  attachment  to  the  com- 
mon tendon  of  the  pronators  and  flexors,  and  to  the 
internal  lateral  ligament  of  the  elbow  joint,  externally 
is  the  external  condyle,  not  so  prominent  as  the  inter- 
nal and  situated  lower  down,  it  gives  attachment  to  the 
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external  lateral  ligament,  and  to  the  supinator  and  ex- 
tensor muscles  ;  between  these  condyles  is  an  articulat- 
ing surface  turned  forwards  and  presenting  externally  a 
small  round  head  which  articulates  with  the  radius, 
above  and  internal  to  which  is  a  slight  depression  corres- 
ponding to  the  margin  of  the  radius,  internal  to  this  is 
a  sharp  semicircular  ridge  which  separates  the  radius  and 
ulna,  and  next  to  this  is  the  trochlea  for  articulation  with 
the  ulna,  this  is  so  much  below  the  level  of  the  small 
head  and  of  the  outer  portion  of  the  articular  surface,  as 
to  give  the  whole  bone  an  oblique  direction  outwards 
when  its  lower  end  is  placed  on  a  horizontal  plane ;  at 
the  anterior  extremity  of  this  trochlea  is  a  small  depres- 
sion for  the  reception  of  the  coronoid  process  in  flexion 
of  the  joint,  and  at  the  posterior  is  a  large  fossa  which 
lodges  the  olecranon  process  in  the  extended  state  of  the 
forearm.  The  humerus,  like  the  femur,  is  compact  in 
the  structure  of  its  body,  and  cellular  in  that  of  its  ex- 
tremities, it  contains  a  large  medullary  canal,  arid  is 
developed  from  eight  points  of  ossification,  one  for  the 
head,  one  for  each  tuberosity,  one  for  the  shaft,  one 
for  the  trochlea,  one  for  the  small  head,  and  one  for  each 
condyle. 

The  Ulna  is  situated  at  the  inner  side  of  the  forearm, 
it  is  longer  than  the  radius,  and  is  divided  into  the  body 
and  two  extremities  ;  the  upper  extremity  is  larger  than 
the  lower,  and  presents  two  processes  and  an  intervening 
cavity  ;  the  posterior  process,  or  the  olecranon,  is  the 
highest  part  of  the  bone,  its  superior  border  gives  at- 
tachment to  the  triceps  extensor,  posteriorly  it  presents  a 
smooth  triangular  surface,  covered  by  skin  and  by  a 
bursa  ;  anteriorly  it  is  concave,  and  covered  with  carti- 
lage; the  coronoid  process  is  anterior  and  inferior  to  the 
preceding ;  anteriorly  it  gives  insertion  to  the  brachialis 
anticus  muscle,  internally  to  the  flexors  and  pronators, 
and  to  the  internal  lateral  ligament ;  and  externally  it  is 
hollowed  out  into  the  lesser  siamoid  cavity,  which  re- 
ceives the  head  of  the  radius ;  this  cavity  is  oval,  its 
greatest  diameter  being  from  before  backwards,  it  leads 
superiorly  into  the  great  sigmoid  cavity ,  which  moves 
on  the  trochlea  of  the  humerus  in  flexion  and  extension 
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of  the  forearm  ;  this  sigmoid  cavity  has  a  great  resem- 
blance to  the  letter  c,  if  viewed  in  profile ;  it  is  covered 
with  cartilage;  its  posterior  vertical  portion  is  larger  than 
the  anterior  horizontal ;  it  is  divided  hy  a  middle  ridge 
into  two  lateral  portions,  of  which  the  internal  is  the 
larger;  these  are  each  again  divided  by  a  transverse  fur- 
row, which  ends  in  a  notch  at  either  margin.  The  body 
of  the  ulna  is  divided  into  three  surfaces  by  three  lines ; 
these  surfaces  are  larger  above  than  below  ;  the  anterior 
is  slightly  grooved  for  the  flexor  profundus,  and  presents 
superiorly  a  vascular  foramen,  directed  obliquely  up  wards; 
the  internal  surface  is  broad  and  concave  above,  and  co- 
vered by  muscles,  below  it  is  round  and  subcutaneous; 
the  posterior  surface  is  irregular  ;  it  is  divided  into  two 
portions  by  a  prominent  line  ;  of  these  the  superior  and 
internal  is  broad,  and  gives  attachment  to  the  anconseus ; 
the  inferior  and  outer  portion  is  long  and  narrow,  and 
covered  by  the  extensors  of  the  thumb  ;  the  anterior 
edge  is  round,  and  gives  insertion  to  the  flexor  profundus 
and  pronator  quadratus ;  the  posterior  edge  is  very  dis- 
tinct above,  and  gives  attachment  to  an  aponeurosis, 
common  to  the  flexor  profundus  and  flexor  and  extensor 
carpi  ulnaris ;  the  external  edge  is  sharp  for  the  three 
superior  fourths,  and  gives  attachment  to  the  interosse- 
ous  ligament.  The  lower  or  carpal  end  of  the  ulna  is 
small  and  round,  and  presents  two  eminences ;  the  ex- 
ternal is  named  the  head,  it  is  round,  and  covered  with 
cartilage,  and  is  received  into  the  cavity  in  the  inner  bor- 
der of  the  radius,  and  is  contiguous  inferiorly  with  the 
fibro  cartilage  of  the  wrist ;  the  internal  eminence  or  the 
styloid  process  is  more  prominent,  and  on  a  level  with 
the  posterior  surface  of  the  bone  ;  it  is  conical,  elongated, 
and  a  little  everted;  it  gives  attachment  to  the  internal 
lateral  ligament  of  the  wrist ;  these  processes  are  sepa- 
rated posteriorly  by  a  groove  for  the  tendon  of  the  exten- 
sor carpi  ulnaris,  and  inferiorly  by  a  depression  for  the 
insertion  of  the  triangular  fibro  cartilage.  The  ulna  is 
articulated  above  to  the  humerus  and  radius,  and  below 
to  the  radius  and  interarticular  cartilage;  .it  is  developed 
from  three  points  of  ossification,  one  for  the  shaft,  and 
one  for  each  extremity. 
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The  Radius  is  shorter  than  the  ulna  by  the  length  of 
the  olecranon ;  it  is  situated  at  the  outerandanteriorpart 
of  the  forearm,  is  larger  below  than  above,  is  curved  about 
the  centre,  and  is  convex  outwards ;  it  is  divided  into  the 
body  and  two  extremities ;  the  upper  or  humeral  end 
presents  a  head,  neck,  and  tubercle ;  the  head  is  a  circu- 
lar superficial  cavity,  its  surface  and  circumference  co- 
vered with  cartilage  ;  the  former  to  articulate  with  the 
small  head  of  the  humerus,  and  the  latter  with  the  sig- 
moid  cavity  of  the  ulna,  and  with  the  annular  or  coronary 
ligament ;  the  internal  or  ulnar  portion  of  the  circumfer- 
ence is  broader  than  the  external ;  the  neck  is  about  an 
inch  long,  it  descends  obliquely  out  wards,  it  is  contracted 
and  circular  ;  at  its  lower  extremity  is  the  tubercle,  this 
process  is  directed  backwards  and  inwards,  into  its  ex- 
ternal rough  surface  the  tendon  of  the  biceps  is  inserted  ; 
anteriorly  it  is  smooth,  and  covered  by  a  bursa.  The 
body  or  shaft  of  the  radius  is  somewhat  triangular,  and 
presents  three  surfaces,  separated  by  three  margins  or 
angles  ;  the  anterior  surface  is  broad  below  and  covered 
by  the  pronator  quadratus,  narrow  above  where  it  gives 
attachment  to  the  flexor  pollicis ;  about  one-third  from 
the  head  is  the  orifice  of  the  vascular  canal,  slanting  ob- 
liquely upwards  ;  the  posterior  surface  is  convex  above 
and  covered  by  the  supinator  brevis,  concave  in  the 
middle  for  the  extensors  of  the  thumb,  and  convex  be- 
low ;  the  external  surface  is  round  and  convex,  and  pre- 
sents near  the  centre  a  rough  surface  for  the  insertion  of 
thepronator  teres ;  of  the  angles  or  edges  the  inner  is  most 
distinct;  it  is  sharp,  and  gives  attachment  to  the  interosse- 
ous  ligament.  The  lower  or  carpal  end  of  the  radius  is 
square,  its  anterior  prominent  edge  gives  attachment  to  the 
anterior  carpal  ligament ;  posteriorly  it  presents  three 
grooves  for  the  extensor  tendons  ;  one  nearly  in  the  mid- 
dle line,  narrow  and  oblique,  lodges  the  tendon  of  the  ex- 
tensor secundi  internodii  pollicis,  the  second  is  at  the  ul- 
narsideof  this,  is  broad,  and  transmits  the  tendons  of  the 
extensor  communis  and  indicator,  and  the  third,  which  is 
to  the  radial  side  of  the  first,  is  divided  into  two  for  the 
tendons  of  the  extensor  carpi  radialis,  longus  and  brevis ; 
along  the  external  border  of  this  bone,  is  another  groove 
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leading  downwards  and  forwards,  and  divided  into  two 
for  the  extensor  ossis  metacarpi  andprimiinternodiipol- 
licis;  the  border  between  these  two  last  grooves  is  pro- 
longed down  into  the  styloid  process,  from  which  the 
external  lateral  ligament  of  the  wrist  arises  ;  on  the  in- 
ternal border  is  an  oblong  smooth  cavity,  to  receive  the 
lower  end  of  the  ulna ;  inferiorly  the  radius  presents 
an  articular  surface,  divided  by  a  line  from  before  back- 
wards, into  two  unequal  portions  ;  the  external  is  large 
and  triangular,  and  meets  the  scaphoid  bone;  the  inter- 
nal is  smaller,  somewhat  square,  and  meets  the  lunar 
bone.  The  radius,  like  other  long  bones,  is?of  a  cellular 
structure  at  each  extremity,  and  compact  in  the  centre, 
where  it  also  contains  a  medullary  canal,  which  is  larger 
above  than  below:  it  is  developed  from  three  points  of 
ossification,  one  for  the  shaft  and  one  for  each  extremity. 

The  Hand  consists  of  the  carpus,  metacarpus,  and 
fingers. 

The  carpus  is  composed  of  eight  bones,  arranged  in 
two  rows  ;  the  first  row  consists  of  the  scaphoid,  lunar, 
cuneiform,  and  pisiform  ;  the  second  of  the  trapezium, 
trapezoid,  magnum,  and  unciform,  enumerating  them 
from  the  radial  to  the  ulnar  side,  or  from  without  in- 
wards. 

The  scaphoid  is  the  largest  in  the  upper  row,  at  the 
upper  and  outer  side  of  which  it  is  situated  ;  it  presents 
four  articular  surfaces ;  it  is  elongated  and  convex  on  the 
upper  or  radial  surface,  adapted  to  the  external  depression 
on  the  end  of  the  radius  ;  the  inferior  surface  directed  a 
little  out  wards  and  backwards,  is  triangular,  smooth,  and 
convex,  to  articulate  with  the  trapezium  and  trapezoides  ; 
into  the  posterior  narrow  surface  ligaments  are  inserted  ; 
to  the  external  or  radial  side,  the  external  lateral  liga- 
ment is  attached ;  the  inner  or  ulnar  side  presents  two 
smooth  articulating  surfaces ;  one  superior,  narrow,  to  ar- 
ticulate with  the  lunar  bone ;  the  other  inferior,  large 
and  concave,  to  articulate  with  the  magnum. 

The  semicircular  or  lunar  bone  is  smaller  than  the 
scaphoid  ;  it  presents  four  articulating  surfaces  ;  smooth 
and  convex  above  to  meet  the  radius,  concave  below 
to  articulate  with  the  magnum  and  unciform  ;  its  ulnar 
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side  is  flat  to  meet  the  cuneiform,  and  its  external  to 
meet  the  scaphoid  ;  its  anterior  surface  is  larger  than  its 
posterior,  and  it  projects  a  little  into  the  palmar  arch. 

The  cuneiform  or  pyramidal  bone.  The  base  of  this 
wedge-shaped  bone  looks  outwards,  and  articulates  with 
the  lunar,  the  apex  inwards ;  it  is  convex  and  smooth 
above  to  meet  the  carpal  fibro  cartilage ;  concave  and 
smooth  below  to  articulate  with  the  unciform  bone; 
rough  posteriorly  and  internally  for  ligaments ;  anteriorly 
it  presents  a  flat  circular  cartilaginous  surface  for  the 
pisiform  bone. 

The  pisiform  bone.  This  small  pea-shaped  bone  is 
the  smallest  in  the  carpus,  at  the  upper  and  inner  part  of 
which  it  is  placed  ;  it  is  also  on  a  plane  anterior  to  the 
first  row  ;  it  is  articulated  to  the  cuneiform  bone  by  a 
small  circular  surface ;  its  circumference  is  rough  for 
the  attachment  of  ligaments  ;  the  flexor  carpi  ulnaris  is 
inserted  into  it  above,  and  the  abductor  minimi  digiti 
below. 

The  trapezium  is  the  most  external  of  the  second  row 
of  the  carpus ;  it  is  concave  above  to  meet  the  scaphoid, 
below  it  is  convex  from  behind  forwards,  and  concave 
tFansversely ,  to  support  the  metacarpal  bone  of  the  thumb  ; 
anteriorly  it  is  marked  with  a  groove  for  the  tendon  of  the 
flexor  carpi  radialis;  internally  it  is  articulated  to  the  tra- 
pezoid,  and  beneath  this  by  a  small  surface  to  the  second 
metacarpal  bone. 

The  trapezoidisof  a  very  irregular  shape,  and  smaller 
than  the  trapezium  ;  above  it  i$  smooth  and  concave  to 
meet  the  scaphoid,  externally  it  articulates  with  the  tra- 
pezium, internally  with  the  magnum,  and  inferiorly  with 
the  second  metacarpal  bone. 

The  os  magnum  is  the  largest  of  the  carpal  bones  ;  it 
presents  superiorly  a  round  and  hemispherical  head, 
which  is  received  into  the  socket  formed  by  the  scaphoid 
and  lunar  bones  ;  this  head  is  supported  by  a  contracted 
neck,  its  greatest  convexity  is  turned  backwards  and  out-- 
wards ;  the  inferior  surface  of  the  magnum  is  divided  into 
three  articulating  surfaces  ;  these  support  the  second, 
third,  and  fourth  metacarpal  bones  ;  that  for  the  third 
is  the  largest ;  its  posterior  surface  is  broad  and  convex 
below,  and  a  little  concave  above  ;  externally  it  joins 
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riorly and  posteriorly  it  gives  attachment  to  the  liga- 
ments. 

The  unciform  bone  is  next  in  size  to  the  os  magnum ; 
it  is  situated  at  the  lower  and  inner  part  of  the  carpus,  is 
rather  wedge-shaped,  the  base  below,  articulated  with 
the  fourth  and  fifth  metacarpal  bones  ;  its  upper  surface 
is  narrow,  and  meets  the  semilunar  bone ;  its  external 
side  joins  the  magnum,  its  internal  the  cuneiform;  its 
posterior  surface  is  rough  for  ligaments  ;  from  its  ante- 
rior projects  a  small  hooked  process,  curved  outwards  for 
the  attachment  of  the  annular  ligament  and  some  of  the 
muscles  of  the  little  finger.  All  the  bones  of  the  carpus , 
like  those  of  the  tarsus,  are  composed  of  a  loose,  spongy 
vascular  tissue,  invested  by  a  thin  compact  lamina;  they 
are  developed  each  from  a  single  point  of  ossification,  ex- 
cept the  unciform,  which  has  two  ;  the  pisiform  is  the 
latest  to  ossify. 

The  metacarpal  bones  belong  to  the  class  of  long 
bones;  they  are  five  in  number,  are  placed  nearly  parallel 
to  each  other,  except  the  first,  which  is  on  a  plane  ante- 
rior to  the  others  ;  the  first  is  thick  and  short,  the  third 
is  the  longest.  They  are  all  concave  on  the  palmar  sur- 
face, convex  on  the  dorsal,  and  large  at  each  extremity ; 
the  posterior  end  is  of  an  irregular  figure  ;  the  anterior 
presents  a  round  head ;  the  palmar  surface  of  each  is 
narrow,  and  presents  a  median  prominent  line ;  the  pos- 
terior surface  of  the  first  is  convex,  but  on  the  second, 
third  and  fourth,  it  presents  aprominent  longitudinal  line, 
which  bifurcates  and  forms  the  sides  of  a  flat  triangular 
surface,  extending  for  near  two- thirds  of  their  length  ; 
into  their  edges  the  interossaei  muscles  are  inserted ;  the 
dorsal  surface  of  the  fifth  is  divided  by  an  oblique  line 
diagonally,  the  outer  portion  is  concave,  and  lodges  the 
fourth  interosseous  muscle,  the  inner  convex  and  broad, 
and  covered  by  the  extensor  tendon  of  the  little  finger. 
The  carpal  end  or  base  of  the  first  is  concave  from  be- 
fore backwards,  and  convex  transversely,  to  articulate 
with  the  trapezium ;  the  base  of  the  second  is  concave, 
and  articulates  with  the  trapezoides,  and  presents  exter- 
nally a  small  smooth  urfaceforthe trapezium,  and  inter- 
nally two  smooth  surfaces,  one  for  the  magnum,  the  other 
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for  the  base  of  the  third  metacarpal ;  the  base  of  the  third 
is  nearly  plane,  and  rests  on  the  magnum,  and  presents 
on  either  side  articulating  surfaces  for  the  contiguous  me- 
tacarpal bones  ;  the  base  of  the  fourth  presents  two  arti- 
culating surfaces,  one  for  the  magnum,  and  one  for  the 
unciform  ;  on  the  radial  side  two,  and  011  the  ulnar  side 
one  articulating  surface,  for  the  adjacent  metacarpal 
bones  ;  the  base  of  the  fifth  presents  a  concave  surface, 
directed  outwards  to  articulate  with  the  unciform;  its  ra- 
dial side  articulates  with  the  base  of  the  fourth  metacarpal 
bone.  The  anterior,  or  digital  ends  of  all  the  metacarpal 
bones  are  convex ,  their  smooth  surfaces  extending  further 
on  the  palmar  than  on  the  dorsal  surfaces  of  each  ;  they 
are  articulated  with  the  bases  of  the  first  phalanges. 

The  Fingers  are  composed  each  of  three  phalanges, 
except  the  thumb,  which  has  only  two  ;  there  are  there- 
fore fourteen  phalanges  in  all ;  the  first,  or  those  next 
the  metacarpus,  are  the  largest,  the  third  are  the  smallest, 
the  second,  or  middle,  are  of  an  intermediate  size.  The 
metacarpal,  or  the  first  phalanges,  are  five  in  number;  the 
base  or  posterior  end  of  each  presents  an  oval  cavity  for 
the  head  of  the  metacarpal  bone ;  the  anterior  extremity 
of  each  presents  two  small  condyles,  separated  by  a 
groove ;  these  are  prolonged  anteriorly,  and  articulate 
with  the  second  or  middle  phalanx ;  the  anterior  surface 
of  each  is  arched  from  before  backwards,  hollowed  from 
side  to  side,  to  lodge  the  flexor  tendon,  the  sheath  of 
which  is  attached  to  its  lateral  edges  ;  the  posterior  sur- 
face is  convex  and  arched.  The  second  or  middle  pha- 
langes are  four  in  number,  they  are  smaller  than  the  first ; 
the  base  of  each  presents  a  pully-like  surface  to  articulate 
with  the  first,  with  which  it  forms  ginglymoid  joint ;  about 
the  centre  of  their  anterior  surface  is  a  rough  depression 
for  the  insertion  of  the  tendon  of  the  flexor  sublimis  ;  the 
anterior  or  digital  extremity  of  each  resembles  the  ante- 
rior end  of  the  first  phalanx,  and  is  convex  from  before 
backwards,  and  concave  from  side  to  side ;  the  two  arti- 
culating condyles  being  prolonged  on  the  palmar  further 
than  on  the  dorsal  surface,  so  as  to  increase  the  extent  of 
flexion  ;  the  thumb  wants  this  second  phalanx.  The 
third  or  last  or  lingual  phalanges  are  five  in  number, 
they  are  the  smallest,  somewhat  of  a  pyramidal  form;  the 
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base  articulates  with  the  second  phalanx,  and  presents  a 
pulley-like  surface,  having  two  small  cavities  and  amid- 
dle  ridge,  such  as  the  base  of  the  second  phalanx ;  their 
posterior  surface,  convex,  supports  the  nail,  theiranterior 
rough  and  irregularly  concave,  for  the  attachment  of  the 
flexor  tendon  and  ligaments  ;  its  anterior  extremity  or 
apex  is  irregularly  tuberculatedto  support  the  extremity 
of  the  finger.  The  phalanges  in  structure  resemble  me- 
tacarpal  bones  ;  the  last  are  more  cellular,  and  have  no 
medullary  canal ;  they  are  developed  each  from  two  points 
of  ossification,  one  for  the  shaft,  and  one  for  the  anterior 
extremity;  the  posterior  end  is  continued  from  the  shaft. 
On  the  articulation  between  the  metacarpal  bone  and 
the  first  phalanx  of  the  thumb  there  are  generally  two 
sesamoidbones,  and  sometimes  one  in  the  corresponding 
joint  of  the  index  finger;  these  bones  like  those  in  the  foot, 
as  well  as  in  other  situations,  where  they  are  occasionally 
found,  as  behind  the  condyles  of  the  femur,  in  the  heads 
of  thegastrocnemii  muscles,  do  not  properly  belong  to  the 
osseous  system,  they  are  rather  accessories  to  the  tendons 
of  muscles;  they  are  found  in  the  limbs  only,  and  gene- 
rally in  the  direction  of  flexion ;  they  are  developed  from 
cartilage,  which  is  deposited  in  tendinous  or  ligamentous 
structure,  and  are  very  slow  to  ossify  ;  the  patella  has 
some  resemblance  to  bones  of  this  class,  it  is  however 
more  perfect,  and  is  placed  on  the  aspect  of  extension  : 
the  sesamoid  bones  serve  to  strengthen  the  articulations 
to  which  they  are  attached;  they  also  increase  the  power 
of  the  muscles,  by  altering  the  direction  of  their  tendons, 
and  removing  them  further  from  the  axis  of  the  bone 
which  they  are  intended  to  move. 


APPENDIX. 

DIRECTIONS  FOR  OPENING  THE  HEAD. 

THE  most  common  periodof  the  dissection  for  opening 
the  head,  is,  when  the  student  has  examined  the  attach- 
ments of  the  occipito-frontalis,  corrugator  supercilii  and 
temporal  muscles,  parts  most  likely  to  be  injured  in  the 
operation:  having  made  a  trans  verse  division  of  the  fibres 
of  the  last  named  muscles,  about  an  inch  above  the  zygo- 
ma and  any  other  soft  parts   that  may  be   adhering ;  a 
block  should  then  be  placed  under  the  shoulders  of  the 
subject,  which  allows  the  head  to  hang  down ;  let  the 
student  (having  provided  himself  with  a  heavy  hammer, 
strong  in  the  claws)  take  hold  of  the  head  in  his  left 
hand,  and  with  the  right  commence  striking  steadily,  be- 
ginning about  half  an  inch  above  the  superciliary  ridge, 
and  continuing  it  round  on  a  line  with  the  incisions  in 
the  temporal  muscle,  terminating  a  little  above  the  occi- 
pital ridge.     No  danger  is  to  be  apprehended  of  wound- 
ing the  brain  in  this  proceeding,  although  the  student 
should  be  careful  not  to  strike  so  heavily  on  the  temporal 
or  parietal  bones  as  he  may  on  the  frontal  or  occipital, 
the  former  being  of  a  much  more  brittle  texture  :  when 
you  have  ascertained  that  no  part  of  the  bone  remains 
unbroken,  and  have  divided  the  pericranium  with  a  scis- 
sors ;  your  next  step  is  to  fix  the  claws  of  the  hammer  in 
the  broken  part  of  the  frontal  bone,  and  with  a  steady 
pull  tear  the  skull  from  the  dura  mater.     This  operation 
requires  less  labour  and  time  than  that  done  with  a  saw, 
and  ought  always  to  be  preferred,  except  in  cases  where 
there  is  a  wish  to  preserve  the  skull,  or  in  private  houses, 
where  the  feelings   of  the   relatives  are   likely  to    be 
offended   by   the  noise   made   with    hammer.     When 
the  saw  is  used,  the  head  is  to  be  placed  on  a  block,  the 
cut  is  to  be  carried  round  in  the  same  direction,  and  the 
same  precautions  observed  as  described  in  using   the 
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hammer:  if  much  caution  be  not  used,  the  saw  is  very 
likely  to  lacerate  the  substance  of  the  brain,  owing  to  the 
inequality  of  thickness  of  the  bone.  In  cases,  however, 
where  the  head  is  to  be  opened  for  examination  into  the 
causes  of  death,  without  an  intention  of  pursuing  the 
dissection  further,  a  different  mode  is  generally  practised; 
this  is  done  by  making  an  incision,  by  the  introduction 
of  the  point  of  a  knife  under  the  scalp,  commencing  at 
one  ear,  and  carried  over  the  vertex  to  the  other  ;  in  this 
way  we  avoid  cutting  the  hair,  which  in  a  female  might 
be  troublesome,  and  the  flaps  made  by  the  dissection  of 
the  scalp,  being  reflected  over  the  face  and  neck,  prevent 
those  parts  from  being  soiled. 

OPENING  THE  THORAX  AND  ABDOMEN. 

FOR  the  purpose  of  examining  the  morbid  appearances 
after  death,  the  cavities  of  the  thorax  and  abdomen  are 
generally  opened  at  the  same  time  ;  an  incision  carried 
down  from  the  top  of  the  sternum,  and  ending  at  the 
symphy  sis  pubis,  dividing  the  integuments,  muscles,  and 
peritonaeum,  will  bring  the  latter  cavity  into  view;  next 
let  the  skin  and  muscles  covering  the  front  of  the  thorax 
be  turned  back,  which  will  expose  the  cartilages  eonnect- 
ingtheribs  with  the  sternum;  immediately  at  their  point 
of  connexion  with  the  bone  the  cartilages  are  to  be  cut ; 
in  doing  this  some  caution  is  to  be  used  ;  if  not,  the  vis- 
cera will  sometimes  be  wounded  by  the  point  of  the  knife 
slipping  down  further  than  is  intended ;  holding  the  knife 
horizontally  between  the  thumb  and  the  middle  finger, 
while  the  fore-finger  is  placed  on  the  back  of  the  instru- 
ment as  a  guide,  will  always  obviate  this  inconvenience. 

In  some  old  subjects,  where  the  cartilages  of  the  ribs 
are  in  some  degree  ossified,  they  will  not  yield  to  the 
knife,  and  here  a  saw  is  to  be  employed ;  all  the  carti- 
lages,, except  those  of  the  first  rib  being  divided,  the 
sternum  may  now  be  raised  like  the  lid  of  a  box,  and 
a  very  convenient  hinge  is  made  by  cutting  the  articu- 
lation of  the  first  joint  of  the  sternum  on  the  inside, 
directly  opposite  the  second  rib  ;  by  following  this  rule 
the  figure  of  the  thorax  will  be  preserved,  after  the 
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examination  is  completed,  and  a  view  sufficiently  ex- 
tensive for  common  purposes,  be  obtained  of  its  con- 
tents. The  practice  of  making  a  crucial  incision  for  the 
purpose  of  examining  the  contents  of  the  abdomen, 
should  always  be  condemned,  and  should  never  super- 
sede the  longitudinal,  as  a  view  sufficiently  extensive 
for  every  purpose  is  obtained  by  the  latter ;  while  the 
escape  of  fluids,  and  the  unsightly  appearances  of  the 
seams  produced  by  the  former  method,  are  entirely  pre- 
vented. 

THE     MOST      COMMON       MORBID       APPEARANCES       FOUND 
IN      THE     BRAIN. 

Dura  mater.  The  dura  mater  is  sometimes  found 
in  a  state  of  inflammation  ;  to  an  inexperienced  eye  this 
appearance  is  difficult  of  detection,  as  in  the  inflamed 
state,  very  few  vessels  more  appear  carrying  florid  blood, 
than  in  the  natural  state  ;  still,  however,  a  person  well 
acquainted  with  the  natural  appearance  of  the  mem- 
brane, would  be  as  much  struck  with  the  differences  of 
its  appearance  when  inflamed,  as  he  would  be  with  that 
of  any  other  part  of  the  body  ;  in  injuries  from  external 
violence,  where  inflammation  follows,  suppuration  some- 
times occurs,  and  the  arachnoid  coat  lining  the  dura 
mater  is  found  covered  with  pus,  which  immediately 
settles  the  question  of  inflammation  having  existed. 
Scrofulous  and  spongy tumours  growing  from  the  dura 
mater,  producing  absorption  of  the  bone,  or  pressure  on 
the  brain,  are  occasionally  found ;  another  diseased  ap- 
pearance, although  not  very  common,  is  a  deposition  of 
bony  lamina  in  some  part  of  the  dura  mater,  more  par- 
ticularly in  the  falciform  process  or  near  the  superior 
longitudinal  sinus. 

Tunica  arachnoides.  The  most  common  and  almost 
the  only  diseased  structure  observed  in  the  tunica  arach- 
noides, is  an  opaque  or  in  some  instances  a  thickened 
state  of  the  membrane,  which  gives  it  a  tolerably  firm 
consistence ;  serous  fluid  sometimes  of  a  gelatinous 
nature,  is  found  between  it  and  the  pia  mater ;  and 
although  these  appearances  are  said  to  depend  on  in- 
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fiammation,  still  no  vessels  holding  red  blood  are  found 
ramifying  on  its  surface. 

Pia  mater.     There  is  much  difficulty  experienced  in 
distinguishing  inflammation  of  this  membrane  from  its 
natural  state ;  this  depends  on  the  great  number  of  small 
vessels  which  naturally  ramify  on  it ;  however,  in  the 
inflamed  state  they  become  much  more  numerous,  and 
by  their  anastomosis,  make  a  beautiful  reticulated  ap- 
pearance, not  however  causing  such  a  general  redness 
as  may  be  observed  in  the  inflammation  of  some  other 
membrane;  and  when  the  inflammation  runs  high,  pus 
is  formed  which  is  effused  on  the  whole  upper  surface  of 
the  brain.     Next  in  order  to  inflammation,  the  most 
common  morbid  appearance  found  in  the  pia  mater  is 
the  formation  of  small  cysts,  containing  water,  which 
are  generally  called  hydatids ;  these  are  found  more 
usually  on  the  choroid  plexus,  and  in  the  velum  interpo- 
sition.    Inflammation  of  the  substance  of  the  brain  is 
occasionally  observed  arising  from  external  injury  ;  the 
redness,  which  is  generally  slight,  is  confined  to  one  par- 
ticular part ;  in  this  state,  when  cut  into,  the  colour  ap- 
pears to  arise  from  a  great  many  small  vessels  which  are 
filled  with  red  blood  ;  the  inflamed  part,  is  softer  and 
more  yielding  than  natural,  giving  rise  to  an  appearance 
which  has  been  lately  described  by  French  writers,  and 
called  "  ramollissement ;"  when  the  inflammation  pro- 
ceeds further,  abscesses  holding  pus  are  formed,  which, 
if  of  a  large  size,  break  down  the  substance  of  the  brain, 
and  present  a  very  jagged  appearance  on  their  internal 
surface.     Apoplexy,  an  effusion  of  blood  either  on  the 
surface  or  in  the  substance  of  the  brain,  is  also  to  be 
met  with,  and  occasionally  into  some  of  the  ventricles, 
producing  the  disease  called  apoplexy  ;  the  blood  found 
in  those  situationsis  almost  always  coagulated;  however, 
when  the  person  has  long  survived  the  apoplectic  attack, 
the  coagulated  blood  appears  to  betaken  up  by  absorp- 
tion, and  its  place  supplied  by  a  fluid  of  an  albuminous 
nature.     Hydrocephalus.      This  is  one   of  the  most 
common  affections  of  the  brain  ;  in  this  disease,  water 
is  found  accumulated  in  the  ventricles,  amounting  to  a 
few  ounces,  or  to  so  many  pints  ;  the  water,  by  raising 
up  the  anterior  part  of  the  fornix,  passes  from  one  late- 
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ral  ventricle  into  the  other,  and  in  this  manner  to  the 
third,  and  so  on  to  the  fourth  ;  someti  >  es  water  is  ef- 
fused on  the  surface  of  the  brain,  but  this  is  rare  ;  the 
most  common  situation  we  find  it  in  is  between  the 
arachnoid  coat  and  the  pia  mater  ;  sometimes  effused  in 
small  patches  between  these  two  membranes,  and  at 
others  over  a  large  extent;  when  this  effusion  takes  place, 
the  vessels  of  the  pia  mater  are  found  more  distended 
with  blood  than  is  usual,  and  the  arachnoid  membrane 
is  thicker  and  more  opaque  than  in  the  natural  state ;  in 
most  cases  where  this  effusion  takes  place,  water  is  also 
secreted  in  the  lateral  ventricles,  and  in  the  sheath  of 
the  vertebral  canal.  Deposition  of  bony  mater  in  the 
arteries  of  the  brain  may  also  be  looked  for ;  this  appear- 
ance is  by  no  means  rare,  particularly  in  old  subjects  ; 
arising  from  this  state  of  arteries,  aneurisms  of  the  inter- 
nal carotids  are  described  by  some  authors,  but  they  are 
not  of  common  occurrence. 

MORBID    APPEARANCES     OF    PARTS    CONTAINED    IN 
THE     THORAX. 

Pericardium.  The  membrane  enveloping  the  heart 
is  also  liable  to  inflammation ;  this  is  not  a  very  common 
disease,  although  it  occurs  sufficiently  often  to  afford 
opportunities  of  examining  its  effects  after  death  :  in  the 
inflamed  state  it  is  crowded  with  minute  vessels  carrying 
florid  blood  ;  it  is  also  a  little  more  pulpy  and  thicker 
than  it  is  in  its  natural  state ;  extravasated  coagulable 
lymph  is  found  loosely  connecting  it  to  the  heart ;  this 
has  a  reticulated  appearance,  and  portions  of  it  float  in 
the  serous  fluid,  which  in  this  disease  is  found  in  the 
bag  of  the  pericardium.  In  some  inflammations  of  this 
membrane  large  quantities  of  pus  are  formed,  without 
any  appearance  of  ulceration,  but  always  accompanied 
with  a  thickened  state,  and  a  deposition  of  coagiflable 
lymph  on  the  internal  surface  of  the  membrane.  The 
presence  of  a  small  quantity  of  fluid  in  the  pericardium 
after  death,  is  not  to  be  set  down  as  a  morbid  appear- 
ance, or  confounded  with  the  disease  called  hydrops 
pericardii,  as  in  every  healthy  body  a  few  drachms  of 
fluid  are  found  in  the  bag  of  the  pericardium,  arising 

Y  2 


484 

from  the  condensation  of  the  natural  vapour,  which 
exists  in  all  the  serous  cavities,  or  the  oozing  out  of  the 
serous  parts  of  the  blood  from  the  contraction  of  the 
heart  after  death. 

To  examine  the  valves  of  the  heart,  which  are  in 
many  subjects  ossified,  the  apex  of  that  organ  may  be 
cut  off,  this  will  expose  the  cavities  of  the  right  and  left 
ventricles  ;  by  introducing  the  fore  finger  into  the  right, 
the  tricuspid  and  semilunar  valves  of  the  pulmonary 
artery  may  be  examined,  while  the  same  proceeding 
in  the  left  will  detect  whether  any  disease  exists  in  the 
mitral  or  semilunar  valves  of  the  aorta ;  a  ligature  tied 
tightly  round  the  heart  above  the  cut,  will  prevent  any 
further  effusion  of  blood.  Polypi  of  the  heart.  In 
cutting  open  the  heart,  large  portions  of  coagulable 
lymph  are  found  filling  up  the  ventricles,  andpassingfor 
some  way  into  the  large  arteries  ;  these  substances  were 
formerly  considered  as  diseased  appearances,  and  called 
polypi  of  the  heart,  but  they  are  now  more  properly 
classed  with  those  changes  which  naturally  take  place 
after  death,  and  are  accounted  nothing  more  than  a 
simple  coagulation  of  blood.  There  are  many  other 
morbid  changes  that  take  place  in  the  structure  of  this 
organ,  such  as  an  increased  growth  of  the  muscular 
fibres  of  the  ventricles,  great  wasting  of  the  parietes, 
deposition  of  fat  in  its  substance,  and  some  others  which 
a  person  well  acquainted  with  the  natural  structure  of 
this  organ  will  have  little  difficulty  in  detecting. 

Pleura.  This  membrane,  when  attacked  by  inflam- 
mation, goes  through  the  same  stages  as  described  when 
speaking  of  inflammation  of  the  pericardium ;  thicken- 
ing of  its  substance,  increased  vascularity,  terminating 
in  the  deposition  of  lymph  on  the  surface,  which  has  the 
same  "reticulated  appearance,  and  in  some  cases  going 
on  to  the  formation  of  purulent  fluid  and  water,  where 
the  inflammation  has  existed  for  a  considerable  time, 
an  adhesion  through  the  medium  of  coagulable  lymph 
is  established  between  the  pleura  costalis  and  pleura 
pulmonalis  ;  when  recent  these  adhesions  are  slight  and 
easily  broken  down ;  but  when  they  have  existed  for 
any  considerable  length  of  time,  they  become  so  strong 
that  much  force  is  required  to  destroy  them ;  in  fact, 
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these  adhesions  are  the  most  common  morbid  appear- 
ances found  in  the  dead  body.  Parts  of  the  pleura  are 
occasionally  found  converted  into  bony  plates,  varying 
in  thickness,  and  covering  a  considerable  portion  of  the 
membrane ;  no  inflammation  surrounds  these  bony  de- 
positions, and  as  no  spiculae  are  formed  on  their  surface 
which  might  create  irritation,  little  inconvenience  at- 
tends their  growth. 

Lungs.  Inflammation  of  the  lungs  is  almost  always 
attended  with  a  corresponding  affection  of  the  pleura  ; 
the  inflamed  portion  has  a  darker  and  more  florid  colour 
than  natural ,  with  an  extrav  asation  of  coagulable  lymph , 
and  sometimes  of  blood,  into  the  substance  of  the  lungs; 
the  weight  of  the  part  is  increased,  owing  to  the  extra- 
vasation of  these  fluids,  and  therefore  it  commonly  sinks 
in  water;  this  state,  however,  is  to  be  distinguished  from 
the  accumulation  of  blood  in  the  more  depending  parts 
after  death,  in  consequence  of  gravitation ;  blood  ac- 
cumulated from  gravitation  is  always  of  a  dark  colour, 
and  liable  to  change  its  position ;  whereas  blood  ac- 
cumulated in  an  inflamed  part  is  more  florid  in  its  ap- 
pearance, and  remains  stationary  in  every  position  of 
the  body.  Abscess  of  the  Lung.  There  are  two  kinds 
of  abscesses  found  in  the  lungs,  one  small,  generally 
arisingfrom  the  suppuration  of  one  or  more  tubercles,  the 
other,  which  is  the  common  scrofulous  abscess,  engaging 
nearly  the  whole  of  the  substance  of  the  lung,  they  dis- 
charge themselves  by  ulcerated  openings,  generally  into 
the  trachea,  or  opening  into  the  cavity  of  the  thorax, 
they  pour  out  their  contents ;  and  this  is  one  of  the 
causes  of  empyema. 

Tubercles  of  the  lungs.  There  is  no  morbid  appear- 
ance more  common  in  the  lungs  than  that  of  tubercles  ; 
they  consist  of  round  firm  bodies,  formed  in  the  cellular 
substance,  connecting  the  air  cells  of  the  lungs  together ; 
they  are  at  first  very  small,  not  being  larger  than  the 
head  of  pins,  though  the  ordinary  size  is  that  of  a  pea  ; 
when  many  of  the  smaller  ones  are  clustered  together, 
they  probably  grow  into  one  another,  and  form  large 
tubercles ;  they  have  no  evident  capsules,  and  possess 
little  or  no  vascularity ;  when  cut  into,  they  present 
a  white  firm  texture,  and  they  often  in  part  contain  a 
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thick  curdy  pus,  and  not  unfrequently  osseous  matter ; 
in  cutting  into  the  lungs,  a  number  of  abscesses  are 
found,  from  many  of  the  tubercles  having  advanced  into 
a  state  of  suppuration,  it  has  been  remarked,  that  tuber- 
cles have  been  found  in  the  upper  portion  of  the  right 
lung,  where  there  has  been  an  impossibility  of  detecting 
them  in  any  other  part. 

MORBID      APPEARANCES      IN      THE      ABDOMEN. 

Peritoneum.     This  membrane  lining  the  internal 
surface    of  the    abdomen   and  investing  the   different 
viscera,  although  not  so  liable  to  inflammation  as   the 
pleura,  yet  it  is  not  uncommonly  inflamed;  when  inflam- 
mation is  present,  it  appears  more  pulpy  than  in   the 
natural  state,  it  is  not  so  transparent,  and  is  crowded 
with  a  number  of  small  vessels,  holding  florid  blood  ; 
where  this  membrane  covers  the   intestinal  canal,  the 
inflammation  appears  to  penetrate  nearly  as  far  as  the 
mucous  coat;  sometimes  the  inflammation  is  confined  to 
particular  parts  and  at  others  it  spreads  over  the  whole 
membrane  ;  when  the  inflammation  is  great  the  intes- 
tines become  thick  and  massy,  arising  from  the  accu- 
mulation of  fluids  in  the  s  ;  all  vessels  and  extravasation 
of  coagulable  lymph  between  their  tunics  ;  this  appear- 
ance may  be  observed  in  the  omentum,  where  fluids  of 
this  nature  are  thrown   out  between  its    different   la- 
mina ;  layers  of  coagulable  lymph  gluing  different  por- 
tions of  the  abdominal  viscera  together,  a  brownish  fluid, 
which  is  serum  and  some  pus,  in  which  shreds  of  co- 
agulable lymph  float,  are  common  appearances  ;  if  the 
patient  survive  the  attack  of  inflammation,  this  coagula- 
ble lymph  becomes  organized,  and  the  adhesions  which 
it  forms  become  permanent,  and  are  to  be  met  with  in 
many  bodies  after  death ;  an  inflammation  resembling  the 
above  occurs  frequently  in  women  who  have   been  re- 
cently delivered,  it  is  called  puerperal   peritonitis,  the 
uterus  is  found  dilated,  and  it  is  so  fatal  in  its  progress, 
that  it  seldom  advances  to  the  formation  of  permanent 
adhesions. 

Peritoneal  abscess  occurs  in  the  cellular  substance 
connecting  the  peritoneum  to   the  viscera,  the  most 
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common  situation  we  find  it  in  is  between  the  convex 
surface  of  the  liver  and  diaphragm ;  when  it  opens,  it  is 
by  ulcerated  communications  with  the  stomach  or  trans- 
verse arch  of  the  colon. 

Stomach.  Inflammation  of  the  stomach  is  rare,  ex- 
cept in  cases  of  poison  ;  when  it  is  inflamed,  the  mu- 
cous membrane  appears  pulpy  and  very  vascular,  occa- 
sionally with  some  extravasation  of  blood  between  the 
middle  and  mucous  coats :  ulcers  of  the  stomach  are 
sometimes  to  be  met  with,  they  are  unlike  ulcerations 
in  other  parts ;  they  are  generally  circular  in  their 
shape,  with  the  edges  smooth,  denned,  and  looking  as  if 
they  were  healed ;  the  stomach  is  thickened  in  their 
neighbourhood,  although  this  is  not  always  the  case  ; 
an  appearance  that  may  be  confounded  with  ulcer  of  the 
stomach  is,  where  the  gastric  juice  acts  upon  this  organ 
after  death,  and  produces  digestion  of  its  several  coats  ; 
this  latter  process  causes  a  lacerated  ragged  appearance 
of  the  edges,  while  an  ulcer  of  the  stomach  looks  as 
if  a  circular  piece  were  removed  by  the  cut  of  a  knife. 

Pylorus.  The  pyloric  extremity  of  the  stomach  is 
often  found  much  thickened ;  this  induration  is  gene- 
rally of  a  cancerous  nature,  it  is  sometimes  so  great,  as 
to  prevent  the  passage  of  the  food  into  the  duodenum  ; 
when  it  extends  into  the  stomach  this  organ  becomes  in- 
durated, ulceration  takes  place,  and  cancer  of  the  sto- 
mach is  then  said  to  exist. 

Intestines.  The  intestinal  canal  is  very  subject  to 
inflammation,  increased  vascularity  of  the  mucous  coat, 
with  thickening  of  all  the  tunics,  denote  this  inflamma- 
tion ;  except  in  violent  states  of  inflammation,  the  pe- 
ritoneal coat  is  not  engaged.  The  colour  of  the  intestine 
is  sometimes  very  dark,  from  a  large  quantity  of  black 
extravasated  blood  retained  between  its  tunics ;  this 
appearance  is  often  improperly  mistaken  for  mortifica- 
tion ;  when  the  inflammation  is  confined  to  the  mucous 
coat,  it  often  terminates  in  ulceration  ;  the  ulcers  which 
are  on  the  mucous  membrane  have  some  difference  in 
their  appearance,  sometimes  having  a  thickened  raised 
edge,  and  at  others,  not  elevated  at  all  above  the  surface ; 
according  to  some,  ulceration  more  frequently  takes 
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place  in  the  situation  of  the  glandulae  agminatee  ;  ulce- 
ration  however  does  not  appear  to  be  so  common  in  the 
small  as  in  the  great  intestines ;  in  dysenteric  affec- 
tions of  the  great  intestines,  a  great  portion  of  the  inner 
membrane  is  found  hanging  in  shreds,  occasioned  by 
the  great  ravages  of  the  ulceration;  while  in  some 
places,  large  patches  of  the  mucous  membrane  have 
been  totally  stripped  off,  leaving  the  submucous  coat 
quite  bare,  and  appearing  as  if  it  had  been  dissected  ; 
where  this  unfortunately  happens,  the  mucous  mem- 
brane is  never  afterwards  repaired.  Liver.  The  peri- 
toneal coat  covering  the  liver,  is  not  uncommonly  found 
in  a  state  of  inflammation,  it  is  either  affected  by  itself, 
or  is  included  in  general  peritonitis  ;  where  the  former 
happens,  the  anterior  or  convex  surfaces  are  generally 
the  parts  inflamed,  the  same  appearances  exist,  as  de- 
scribed when  speaking  of  peritonitis,  viz. :  great  crowd- 
ing of  small  vessels  containing  florid  blood,  increased 
thickness  and  pulpiness  of  the  membrane  and  an  effu- 
sion of  coagulable  lymph  on  the  surface,  which  when  or- 
ganized forms  permanent  adhesions  to  the  neighbouring 
viscera,  and  are  found  to  exist  more  or  less  in  every 
adult  dead  body.  When  the  substance  of  the  liver  is 
inflamed  (which  is  a  rare  occurrence  in  these  countries,) 
it  becomes  enlarged  in  size  and  of  a  purple  colour,  and 
harder  to  the  touch  than  in  its  healthy  state ;  if  the 
inflammation  continue  for  any  length  of  time,  abscesses 
are  formed,  which  in  some  cases  contain  many  pints  of 
pus  ;  in  persons  labouring  under  an  abscess  of  this  kind, 
contracted  in  a  warm  climate,  the  liver  will  be  found 
almost  entirely  converted  into  a  bag  holding  nothing 
but  pus.  From  the  adhesions  of  the  viscera  from  the 
previous  inflammation,  these  abscesses  generally  dis- 
charge themselves  by  ulcerated  openings  into  the  sto- 
mach, transverse  arch  of  the  colon,  or  some  coil  of  the 
small  intestine. 

Tubercles  of  the  liver.  To  describe  the  different 
kinds  of  tubercles  mentioned  by  authors,  is  not  our  in- 
tention, as  it  would  only  tend  to  embarrass  the  student, 
without  being  of  any  essential  service  to  him,  more  par- 
ticularly as  writers  themselves  do  not  quite  agree  in 
their  description  of  them.  One  of  the  most  common. 
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diseases  of  the  liver  (if  we  except  adhesions)  is  the  tu- 
berculated  state  of  the  organs  ;  this  appearance  is  never 
met  in  young  persons,  but  seem  to  be  peculiar  to  the 
adult  and  aged  ;  the  whole  of  its  substance  is  generally 
engaged,  and  when  this  is  the  case,  the  liver  becomes 
much  harder,  irregular  on  its  surface,  and  smaller  in 
size  than  natural ;  dropsy  of  the  abdomen  generally  ac- 
companies this  state  of  the  organ.  Hydatids.  There 
is  no  gland,  except  the  kidney,  in  which  hydatids  are  so 
frequently  found  as  in  the  liver  ;  they  are  contained  in 
cysts  of  a  cartilaginous  nature,  in  the  substance  of  the 
organ  ;  sometimes  the  cyst  holds  but  one  of  these  ani- 
malcules, and  in  others  it  contains  many  varying  in  size 
from  that  of  a  pin's  head  to  a  hen's  egg ;  rarely  they  are 
found  attached  to  the  inside  of  the  cyst,  but  generally 
floating  in  the  serous  fluid  which  it  contains.  Cysts. 
Cysts  of  a  cartilaginous  structure,  holding  earthy  mat- 
ter, are  also  found  lodged  in  the  substance  of  the  liver. 
Gall  bladder.  When  the  substances  of  the  liver  is  in- 
flamed, the  gall  bladder  takes  on  the  inflammatory  pro- 
cess, but  seldom  proceeds  into  ulceration;  the  most 
common  morbid  appearance,  discovered  in  this  viscus, 
is  the  formation  of  gall  stones  :  when  there  is  but  one  in 
the  gall  bladder,  it  is  generally  a  large  oval  one,  closely 
filling  up  the  cavity  of  the  bag,  and  preventing  it  from 
receiving  bile;  but  oftener  it  contains  many,  even  amount- 
ing to  some  hundreds,  and  from  rubbing  on  each  other 
in  a  small  space,  they  acquire  many  sides  and  angles ; 
calculous  matter  as  fine  as  powder,  is  also  to  be  met 
with  in  the  gall  bag.  Spleen.  The  membrane  cover- 
ing the  spleen  is  inflamed  in  general  peritonitis ;  the  ap- 
pearance is  the  same  as  that  which  is  so  often  described 
in  speaking  of  the  inflammations  of  other  viscera ;  the 
substance  of  the  spleen  is  rarely  inflamed,  and  abscess  is 
not  common ;  the  softness  described  by  some  authors  can 
scarcely  be  considered  a  deviation  from  natural  struc- 
ture. The  coats  of  the  spleen  are  sometimes  converted 
into  cartilaginous  or  bony  matter,  and  this  disease  may 
in  a  great  measure,  be  considered  as  peculiar  to  the 
spleen.  Pancreas.  The  pancreas  is  rarely  found  in  a 
diseased  state ;  calculi  have  been  found  in  its  ducts,  it 
has  also  been  seen  harder  in  its  structure  than  natural, 
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approaching  tlienattire  of  cancer,  and  one  or  two  cases  of 
abscess  in  its  substance  have  been  described,  Kidneys. 
From  the  loose  connexion  which  the  peritoneum  has 
with  the  capsule  of  the  kidney,  this  membrane  is  not  so 
liable  to  be  inflamed  in  peritonitis,  as  the  investing 
membranes  of  other  organs  ;  the  substance  however  is 
often  inflamed,  and  is  very  much  disposed  to  form  ab- 
scesses. Abscesses  of  the  kidney  are  of  two  kinds  5  one, 
which  is  the  scrofulous,  being  the  most  common,  con- 
taining white  curdy  pus,  the  other  generally  arises  from 
the  irritation  produced  by  calculi,  and  bears  all  the  ap- 
pearances of  phlegmonous  abscess ;  in  the  first  instance 
they  destroy  the  mammillary  portion,  and  if  they  pro- 
ceed, the  whole  structure  of  the  kidney  is  destroyed, 
leaving  nothing  but  a  capsule,  lined  with  a  pulpy  sub- 
stance, which  the  walls  of  the  abscess  secreted.  Hyda- 
tids.  Hydatids  are  often  found  between  the  substance 
of  the  kidney  and  its  capsule  ;  they  are  not  enclosed  in 
firm  cysts,  nor  are  their  coats  so  thick  as  those  found  in 
the  liver  ;  another  distinction  remarked,  is,  that  in  the 
kidney  they  are  generally  all  of  the  same  size,  while  in 
the  liver  they  vary  very  much,  as  has  been  already  men- 
tioned. Calculi.  The  formation  of  calculi  is  not  pecu- 
liar to  the  kidneys,  but  it  is  a  more  frequent  disease  in 
them  than  in  any  other  part  of  the  body ;  sometimes 
they  are  small,  and  are  found  in  the  tubular  portion,  but 
more  commonly  one  calculus  of  considerable  size  is 
met  with,  lodged  in  the  substance  of  the  kidney  or  fill- 
ing up  the  pelvis  of  the  ureter  ;  when  it  is  so  large  as 
not  to  be  capable  of  passing  through  the  ureter,  addi- 
tional calculous  matter  is  laid  on,  and  in  its  growth  it  is 
necessarily  accommodated  by  the  parts  which  contain  it, 
and  becomes  branched  in  its  shape  from  extending  into 
the  infundibula.  When  a  calculus  in  the  pelvis  of  the 
kidney  has  increased  to  a  large  size,  it  almost  prevents 
the  passage  of  the  urine  into  the  ureter,  the  urine  be- 
comes accumulated  above  the  stone,  and  enlarges  the 
pelvis  and  infundibula.  If  there  be  obstruction  to  the 
passage  of  urine,  from  a  stone  being  lodged  in  the  extre- 
mity of  the  ureter  near  the  bladder,  not  only  is  the  pel- 
vis of  the  kidney  greatly  enlarged,  but  the  ureter  itself 
partakes  of  the  dilatation ;  as  this  process  advances,  the 
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substance  of  the  kidney  becomes  more  and  more  com- 
pressed, is  gradually  absorbed,  and  nothing  is  left  but 
a  capsule,  containing  numerous  cells,  communicating 
with  one  another.  Bladder.  The  mucous  membrane  of 
the  bladder  is  occasionally  found  inflamed,  the  inflam- 
mation may  be  general  or  confined  to  one  particular 
part ;  the  portion  which  is  most  frequently  inflamed  is 
that  near  the  neck,  and  commonly  arises  from  the  pre- 
sence of  a  rough  stone :  from  the  naturally  pale  appear- 
ance of  the  mucous  membrane  in  the  dead  body,  any 
crowding  of  vessels  containing  arterial  blood  which  takes 
place  in  inflammation  makes  this  state  of  parts  easy  of 
detection  ;  if  the  inflammation  be  violent,  the  muscular 
coat  may  become  engaged,  and  abscesses  and  ulcers 
are  not  unfrequently  the  consequence  ;  they  sometimes 
proceed  so  far  as  to  destroy  a  portion  of  the  bladder, 
and  form  communications  between  it  and  the  neigh- 
bouring viscera ;  with  the  rectum  in  the  male,  and  va- 
gina in  the  female ;  they  have  also  been  known  to  open 
into  the  cavity  of  the  abdomen,  producing  peritonitis 
and  death  from  extravasation  of  urine  :  abscesses  about 
the  neck  of  the  bladder  are  generally  found  as  a  conse- 
quence of  the  operation  of  lithotomy  being  badly  per- 
formed. Calculi.  Calculi  are  not  uncommonly  formed 
in  the  bladder ;  their  formation  is  confined  to  no  par- 
ticular period  of  life ;  they  are  formed  in  very  young 
children  and  persons  of  middle  and  advanced  age;  they 
are  very  seldom  met  with  in  females ;  this  is  owing  to 
the  size  of  the  urethra  in  that  sex,  which  allows  them  to 
be  discharged  before  they  become  large,  and  also  from 
a  tendency  to  their  formation  not  being  so  strong  in 
females.  ,  The  stones  which  are  found  in  the  bladder 
•are  either  originally  formed  in  the  kidneys,  and  pass 
through  the  ureters  into  the  bladder,  or  they  are  at  first 
formed  in  the  bladder  itself.  Calculi  lie  either  loosely 
in  the  cavity  of  the  bladder,  or  are  confined  to  some 
fixed  situation  from  particular  circumstances :  when 
they  are  of  a  small  size,  they  are  sometimes  lodged  in 
pouches,  formed  by  the  protrusion  of  the  mucous  coat 
of  the  bladder,  between  the  fasciculi  of  its  muscular 
fibres.  Urinary  calculi  have  sometimes  a  smooth,  uni- 
form surface,  but  more  frequently  the  surface  is  gra- 
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nulated  and  rough.  Prostate  gland.  This  gland  is 
scarcely  ever  found  diseased  except  in  old  men  ;  it  is 
rarely  inflamed,  an  abscess  however  has  been  met  with 
(unaccompanied  by  any  thickening)  in  its  substance, 
arising  from  common  inflammation.  Schirrus.  The 
most  common  disease  of  the  prostate  gland  is  schirrus  ; 
the  gland  in  its  natural  state  is  known  to  be  about  the 
size  of  a  chestnut,  but  when  it  is  affected  with  schirrus, 
it  is  often  enlarged  to  the  size  of  the  fist.  The  common 
appearances  observed  in  schirrus  in  other  parts  of  the 
body,  can  be  plainly  seen  in  this  gland ;  when  cut  into, 
it  appears  to  consist  of  a  very  solid,  whitish,  or  brown 
substance,  with  membranous  septa,  running  through  it 
in  various  directions.  According  to  the  degree  of  en- 
largement that  takes  place,  the  urine  is  passed  through 
the  bladder  with  greater  or  less  difficulty,  as  well  as  an 
instrument  for  drawing  it  off.  Calculi  have  been  found 
lodged  in  the  ducts  of  the  prostate  gland;  they  are  usually 
small  granules  of  a  dark  colour,  and  give  it  a  mottled 
appearance  when  cut  into. 

Uterus.  When  the  uterus  becomes  inflamed,  it  takes 
place  almost  always  under  the  same  circumstances,  viz. 
very  soon  after  parturition.  When  it  is  inflamed  the 
peritoneum  in  the  neighbourhood  is  most  commonly 
affected,  and  frequently  over  its  whole  extent.  The 
uterus,  when  inflamed,  exhibits  the  same  appearances  as 
the  inflammation  of  the  substance  of  other  parts  ;  the 
inflammation  is  found  to  creep  along  the  appendages  of 
the  uterus,  especially  the  fallopian  tubes  and  ovaries. 
It  often  advances  to  suppuration,  and  the  pus  is  gene- 
rally found  in  the  large  veins  of  the  womb.  When  the 
peritoneum  is  affected  by  the  inflammation,  it  has  been 
remarked,  that  the  extravasated  fluid  and  coagulable 
lymph  are  found  in  a  greater  proportion  to  the  degree 
of  inflammation,  than  in  common  peritonitis.  Polypus. 
Polypi  are  very  frequently  found  in  the  uterus  ;  they 
may  grow  at  any  period  of  life,  but  they  are  rarely  met 
with  in  the  young.  By  a  polypus  is  meant  a  dis- 
eased mass,  which  adheres  to  the  cavity  of  the  uterus, 
by  a  sort  of  a  neck  or  narrower  portion.  Polypus  is  of 
two  different  kinds  ;  the  most  common  kind  is  hard,  and 
consists  of  a  substance  divided  by  thick  membranous 
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septa ;  this  sort  of  polypus  varies  very  much  in  its  size, 
some  not  being  larger  than  a  walnut,  and  others  being 
larger  than  a  child's  head.  Another  sort  of  polypus 
forms  in  the  uterus,  which  consists  of  an  irregular  bloody 
substance,  with  tattered  processes  hangingfrom it;  when 
cut  into  it  appears  to  be  a  spongy  mass,  holding  large 
cells.  The  most  common  part  to  which  polypi  adhere,  is 
the  fundus  uteri,  and  sometimes  they  are  found  attached 
to  the  os  tineas.  Ovaria.  The  membrane  covering  or 
the  substance  of  the  ovary,  are  very  rarely  found  inflamed , 
except  when  they  are  included  in  general  peritonitis  ; 
when  the  inflammation  proceeds  from  the  uterus,  it 
sometimes  goes  on  to  the  formation  of  pus  in  the  ovary. 
Dropsy.  The  most  common  disease  in  the  ovary  is 
dropsy,  the  whole  substance  of  the  ovariumis  sometimes 
converted  into  a  capsule  containing  fluid.  When  the 
ovaria  have  become  dropsical,  their  natural  structure  has 
disappeared,  and  they  are  found  converted  into  cells, 
communicating  with  one  another  by  considerable  open- 
ings, and  very  much  enlarged :  the  ovaria  are  sometimes 
converted  into  a  series  of  cysts,  which  have  no  commu- 
nication with  each  other ;  these  cysts  have  been  con- 
founded with  hydatids,  to  which  they  bear  some  resem- 
blance ;  they  are  however  very  different ;  they  have  much 
firmer  andless  pulpy  coats  than  hydatids,  they  contain  a 
different  kind  of  fluid,  and  they  are  differently  connected 
among  themselves.  Hydatids  either  lie  unconnected,  or 
one  large  one  encloses  a  number  of  small  ones  ;  while 
ovarian  cysts  adhere  to  each  other  by  broad  surfaces,  and 
do  not  enclose  each  other.  The  ovaria  are  sometimes 
found  converted  into  cysts,  holding  large  masses  of  fat, 
hair,  and  some  teeth  ;  these  substances  appear  to  be  ge- 
nerated by  the  internal  membrane  of  the  cyst ;  the  hairs 
are  most  of  them  loose  in  the  fatty  substance,  but  main 
of  them  adhere  to  the  inside  of  the  capsule  ;  the  teeth, 
which  are  not  always  perfect,  are  sometimes  attached  to 
the  cyst,  and  at  others,  to  an  irregular  mass  of  bone. 
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LAENNECS    DIVISION     OF    THE     REGIONS     OF    THE 
THORAX. 

THE  chest  of  a  healthy  person,  when  slightly  struck, 
ought  to  yield  over  its  whole  extent  a  clear  and  distinct 
sound.  The  character  of  the  sound  derivedfrom  percus- 
sion, is  different  in  the  different  parts  of  the  chest ;  on 
which  account  it  has  been  divided  by  Laennec  into  fif- 
teen regions,  twelve  of  which  are  double. 

1.  Sub  daman  region.    This  includes  merely  that  por- 
tion of  the  chest  covered  by  the  clavicle.     When  struck 
about  the  middle  or  sternal  extremity,  this  bone  yields  a 
clear  sound,  but  its  humeral  extremity  gives  rather  a  dull 
sound ;  a  knowledge  of  the  morbid  or  natural  sounds  of 
the  chest  in  this  region,  is  of  great  importance ;  for  from 
it  are  usually  derived  the  first  signs  of  the  development 
of  tubercles  in  the  lungs,  which  are  found  in  the  upper 
part  of  the  right  lung,  even  where  they  exist  in  no  other 
part  of  the  chest. 

2.  Anterior-superior  region.    This  is  bounded  by  the 
clavicle  and  by  the  fourth  rib  (inclusive)  below.     The 
sound,  though  clear,  is  somewhat  less  so  than  over  the 
sternal  end  of  the  clavicle. 

3.  Mammary  region.     This  begins  below  the  fourth 
rib,  and  terminates  with  the  eigthth.     In  the  female,  the 
mammary  gland,  in  the  male,  the  inferior  edge  of  the 
pectoralis  major  prevents  this  region  from  yielding  as 
good  a  sound  as  the  anterior-superior  region. 

4.  Submammary  region.     This  extends  from  the 
eighth  to  the  cartilaginous  border  of  the  false  ribs.     On 
the  right  side  the  sound  is  often  dull,  caused  by  the  size 
of  the  liver ;  while  on  the  left,  the  sound  is  frequently 
more  clear  than  natural,  which  is  attributed  to  the  pre- 
sence of  the  stomach  distended  with  gas. 

Sternal  regions,  5.  superior,  6.  middle,  and  1 .  infe- 
rior. The  sound  is  as  clear  over  the  whole  extent  of  the 
sternum,  as  on  the  sternal  end  of  the  clavicle.  However, 
the  inferior  region  sometimes  yields  a  duller  sound,  in 
consequence  of  the  accumulation  of  fat  about  the  heart. 

8.  Axillary  region.  This  extends  from  the  axilla  to 
the  fourth  rib  inclusive:  the  sound  here  is  naturally  clear. 
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9.  Lateral  region.     This  is  bounded  by  the  fourth 
rib  above,  and  terminates  with  the  eighth.'    The  sound 
is  always  good  on  the  left  side ;  on  the  right  it  is  altered 
frequently  by  the  liver  rising  higher  than  usual,  and  com- 
pressing the  right  lung. 

10.  Inferior  lateral  region.     This  is  bounded  above 
by  the  eighth  rib,  and  terminates  at  the  border  of  thefalse 
ribs.     This  region  also,  on  account  of  the  liver,  yields 
often  a  completely  dull  sound  on  the  right  side,  while,  on 
the  contrary,  the  left,  for  reasons  before  mentioned,  gives 
a  clearer  sound  than  natural,  even  where  there  be  effu- 
sion of  fluid  into  the  pleura,  or  where  the  inferior  portion 
of  the  left  lung  be  obstructed. 

11.  Acromial  region.  This  is  comprehended  between 
the  clavicle,  the  upper  edge  of  thetrapezius,  the  head  of 
the  humerus,  and  the  lower  part  of  the  neck.    The  soft 
parts  interposed  in  this  place  prevent  all  sound  from  per- 
cussion. 

12.  Upper  scapular  region.  This  corresponds  to  the 
supra-spinous  fossa  of  the  scapula,  and  yields  hardly  any 
sound  on  account  of  the  muscle  which  fills  it.  The  spine 
of  the  scapula  which  forms  the  inferior  boundary  of  this 
region,  sometimes  yields  a  faint  sound  when  the  arms  are 
strongly  compressed  across, 

1 3.  Lower  scapular  region.  This  corresponds  to  the 
infra-spinous  portion  of  the  scapula.  It  yields  no  sound 
on  percussion,  because  this  portion  of  the  clavicle  is  co- 
vered by  the  infra-spinous  muscle. 

14.  Inter-scapular  region.    This  includes  the  space 
between  the  dorsal  edge  of  the  scapula  and  the  spine, 
when  the  arms  are  crossed  on  the  breast.    The  muscles 
of  this  region  necessarily  render  every  sound  dull ;  some- 
times however  in  thin  persons,  it  gives  a  low  but  distinct 
sound,  if  the  head  be  bent  and  the  arms  crossed  in  or- 
der to  make  tense  the  trapezius  and  rhomboi'dei  muscles. 
The  spine  in  this  region  gives  a  good  sound;  as  likewise 
that  portion  of  the  chest  included  between  the  superior 
dorsal  angle  of  the  scapula  and  the  first  dorsal  vertebra. 

15.  Inferior  dorsal  region.  This  begins  at  the  level 
of  the  inferior  angle  of  the  scapula,  terminating  at  the 
twelfth    dorsal    vertebra.     Percussion    of   this    region 
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should  be  made  in  a  transverse  direction,  on  the  angle 
of  the  ribs  ;  in  the  upper  part,  the  sound  is  sufficiently 
good ;  in  the  lower  it  is  slight,  or  often  does  not  exist, 
especially  on  the  right  side,  from  the  presence  of  the 
liver;  on  the  left  side  it  frequently  gives  an  unnatu- 
rally clear  sound,  on  account  of  the  distended  state  of 
the  stomach. 

A     CONCISE     VIEW     OF     THE     LIGAMENTS     AND     MUSCLES 
CONCERNED     IN     SIMPLE      DISLOCATIONS. 

A  SIMPLE  dislocation  is  the  separation  of  thearticula- 
tory  surfaces  of  a  joint  accompanied  by  rupture  of  liga- 
ments, but  without  fracture ;  by  which  the  motions  of 
the  joint  are  impeded  or  suspended.  The  action  of  mus- 
cles with  respect  to  luxations  is  of  two  kinds :  one,  in 
producing  dislocation  ;  the  other  in  resisting  reduction. 
The  first  is  a  simple  contraction  of  the  muscle  by  which 
dislocation  is  produced  when  the  articulating  surfaces  are 
placed  in  a  position  mechanically  favouring  this  accident. 
The  second ib  that  slow  contraction  of  the  muscle, (called 
tonic,)  which  invariably  takes  place  when  the  points  of 
its  attachment  are  approximated.  Examples  of  both 
kinds  are  best  illustrated  by  dislocations  of  the  shoulder 
joint.  When  the  arm  is  raised  from  the  body  violent 
action  of  the  pectoralis  major,  latissimus  dorsi,  and  teres 
major  muscles,  may  pull  the  head  of  the  bone  down  into 
the  axilla  :  and  when  this  displacement  has  occurred,  the 
contraction  of  the  pectoral  and  other  muscles  still  going 
on,  though  more  slowly,  will  bring  the  head  of  the  bone 
forwards  towards  the  sternum  and  clavicle,  and  present 
a  strong  obstacle  to  reduction. 

OF     DISLOCATION     OF     THE     HEAD      FROM      THE      FIRST 
CERVICAL     VERTEBRA. 

A  DISLOCATION  of  the  head  from  the  first  cervical 
vertebra  has  only  been  found  in  con  sequence  of  disease. 
The  displacement  may  occur,  either  forwards,  back- 
wards, or  to  either  side,  compressing  powerfully  the  spinal 
marrow.  These  kind  of  dislocations  taking  place  from 
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internal  causes  are  not  in  any  degree  affected  by  the 
neighbouring  muscles  ;  but  the  anterior  and  posterior 
ligaments,  with  the  odontoid,  must  be  injured  in  any  dis- 
placement forwards  or  backwards.  It  is  to  be  remarked 
that  dislocation  of  the  dentata,  or  of  one  or  more  of  the 
cervical  vertebrae,  always  accompany  this  displacement 
of  the  atlas. 

OP   DISLOCATION    OP   THE    ATLAS     PROM     THE     AXIS. 

THE  first  cervical  vertebra  may  be  dislocated  from  the 
second;  1st,  directly  backwards,  with  the  laceration  of 
the  transverse,  and  odontoid  ligaments  ;  and  of  the  ap- 
paratus ligamentosus  colli.  The  inter-transverse  muscle 
is  also  torn. 

2nd,  By  a  violent  rotation  of  the  head,  the  lateral  por- 
tions of  the  transverse  ligament,  and  the  odontoid  being 
ruptured,  the  dentata  may  slip  back  under  the  transverse 
ligament,  and  thus  be  dislocated. 

3rd,  By  a  fracture  of  the  processus  dentatus.  This 
may  take  place  when  violence  is  applied  in  such  a  direc- 
tion that  the  ligaments  attached  to  the  processus  denta- 
tus are  powerfully  extended,  by  which  this  process  is  bro- 
ken off. 

Simple  dislocation  of  the  atlas  from  the  axis  has  hither- 
to been  considered  the  only  one  which  can  take  place  in 
the  cervical  region.  Between  the  occipital  bone  and  first 
cervical  vertebra  it  cannot  happen  from  external  force  ; 
because,  though  there  areno  strong  connecting  ligaments, 
the  articulatory  surfaces  are  too  closely  joined,  and  the 
movements  between  them  too  slight  and  limited.  Besides, 
the  rotatory  motion  of  the  head,  in  which  alone  this  ac- 
cident could  occur,  is  strictly  confined  to  the  atlas  and 
axis.  Obstacles  still  more  powerful  oppose  a  dislocation 
of  the  other  cervical  vertebrae.  The  oblique  direction  of 
the  articulatory  surfaces,  by  which  rotation  is  prevented  ; 
the  peculiar  mode  in  which  the  bodies  of  these  vertebrae 
are  articulated ;  not  with  a  smooth  surface,  as  in  the  dor- 
sal, but  with  a  depression  on  the  superior  surface,  from 
which  two  hook-like  processes  ascend  and  embrace  the 
body  of  the  vertebra  above  it:  the  inter -spinous  and  inter- 
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transverse  muscles,  which  exist  in  this  part  of  the  spine 
only  ;  the  strength  of  the  intervertebral  substance,  which 
being  of  less  depth  here  will  not  readily  yield :  and  above 
all,  the  limitation  to  motion,  partly  produced  by  the  me- 
chanical forms  of  the  bones,  partly  by  the  mode  of  action 
of  the  muscles  :  these  circumstances  concur  to  render  a 
dislocation  of  one  cervical  vertebra  from  another,  without 
fracture,  extremely  difficult.  In  fact  it  has  hitherto  been 
considered  by  the  greater  number  of  writers,  as  an  acci- 
dent which  could  not  occur  ;  but  an  example  of  simple 
dislocation  forwards  of  the  fourth  from  the  fifth  cervical 
vertebra  was  lately  seen  in  St.  Bartholomew's  Hospital ; 
and  a  similar  accident  occurred  still  more  lately  in  this 
country. 

OP     DISLOCATION     OF     THE    LOWER  JAW. 

THE  structure  of  the  articulation  of  the  lower  jaw  ren- 
ders it  impossible  for  any  other  than  the  forward  disloca- 
tion to  take  place.  This  most  readily  happens  when  the 
mouth  is  opened  widely,  or  when  any  violence  is  used 
which  tends  to  depress  the  lower  jaw.  In  such  case,  the 
condyle  being  brought  forward  to  the  anterior  edge  of  the 
articular  eminence,  if  the  pterygo'ideus  externus  and  an- 
terior portion  of  the  masseter  act  strongly,  the  condyle 
slips  forwards  under  the  zygoma,  and  dislocation  is  pro- 
duced. Usually  the  internal  lateral  ligament  alone  is 
ruptured,  unless  the  displacement  has  been  occasioned 
by  some  sudden  violence.  The  muscles  which  depress 
the  lower  jaw,  and  thus  assist  in  producing  luxation,  are 
the  platysma  myoides  ;  the  digastric ;  the  mylo-hyoi- 
deus  ;  the  genio-hyoi'deus,  and  genio-hyo-glossus.  Both 
condyles  may  be  dislocated  at  the  same  time ;  or  one 
separately.  The  first  is  called  complete  dislocation ; 
the  latter,  a  partial  dislocation  ;  but  this  nomenclature 
is  to  be  condemned  as  leading  to  confusion  of  the  terms. 
When  dislocation  of  both  condyles  has  taken  place  the 
mouth  remains  permanently  open,  in  consequence  of 
the  coronoid  process  resting  on  the  angle  between  the 
malar  and  maxillary  bones.  The  line  of  the  lower  arch 
of  the  teeth,  instead  of  falling  behind  the  upper,  as  in 
the  natural  position,  falls  before  them:  there  is  a  de- 
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pression  in  front  of  the  ear,  where  the  condyle  of  the 
lower  jaw  should  be  felt,  and  the  muscles  of  the  side  of 
the  face  appear  flat  and  diminished.  When  displacement 
of  one  condyle  only  occurs,  the  arches  of  the  teeth  of  the 
upper  and  lower  jaws  do  not  correspond;  andthedepres- 
sion  in  front  of  the  ear  is  only  felt  on  the  dislocated  side. 
The  muscles  concerned  in  a  dislocation  of  the  lower  jaw 
are  the  depressing  muscles  of  the  jaw;  the  two  pterygoi'd 
muscles,  but  chiefly  the  external  and  the  anterior  portion 
of  the  masseter. 

OP    DISLOCATION    OP     THE    CLAVICLE. 

AT  its  sternal  end  the  clavicle  may  be  dislocated  up- 
wards, forwards,  or  backwards.  Displacement  upwards 
or  backwards  are  too  rare  to  merit  any  notice.  In  dislo- 
cation for  wards  the  anterior,  posterior,  and  inter-clavicu- 
lar ligaments  are  ruptured;  and  occasionally  the  tendinous 
expansion  of  the  sterno-cleido-mastoid  on  the  clavicle  and 
sternum.  The  costo-clavicular  ligament  must  also  be 
ruptured  ;  and  this  is  the  one  which  chiefly  resists  dis- 
placement when  the  shoulder  is  elevated.  At  its  scapu- 
lar extremity,  the  clavicle  may  be  displaced  either  above 
or  below  the  acromion;  the  latter  case  is  extremely  rare. 
When  the  clavicle  passesabovethe  acromion,  theshoul- 
der  inclines  in,  being  unsupported  by  this  bone,  and  its 
extremity  projects  under  the  skin  of  the  shoulder.  The 
superior,  inferior,  and  coraco-clavicular  ligaments  are 
sometimes rnptured.  The  clavicular-portion  ofthetrape- 
zius  is  the  only  muscle  which,  by  elevating  the  clavicle, 
can  assist  in  this  displacement. 

OF     DISLOCATIONS      OF     THE     IIUMERUS. 

TnEshoiilder  joint,  from  the  great  extent  of  its  motions 
and  form  of  its  articulating  surfaces,  is  more  liable  to  dis- 
location than  any  other  in  the  body. 

Primary  dislocations  of  the  humerus  may  occur,  into 
the  axilla,  forwards  under  the  pectoral  muscles,  or  back- 
wards. This  latter  species  is  extremely  rare ;  a  dislo- 
cation upwards  could  not  occur  without  fracture  of  the 
acromion,  and  therefore  cannot  be  considered  among 
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simple  dislocations.  A  primary  dislocation,  either  di- 
rectly backwards  or  directly  forwards,  is  not  likely  to 
happen,  as  the  strong  attachments  of  the  teres  minor, 
supra  and  infra-spinati  muscles  to  the  greater  tubercle 
of  the  humerus,  and  that  of  the  sub-scapular  to  the 
lesser  tubercle,  respectively  offer  powerful  resistance  in 
either  of  these  directions.  It  is  plain  then  from  the  con- 
struction of  this  joint,  that  a  dislocation  downwards, 
where  the  head  of  the  bone  rests  on  the  sternal  costa 
of  the  scapula,  between  the  subscapularis  and  long  head 
of  the  triceps,  is  the  most  likely  to  occur  ;  for  the  lower 
part  of  the  capsular  ligament  being  unsupported  by 
muscles,  is  most  weak ;  and  the  action  of  the  levator 
muscles  of  the  shoulder,  by  rotating  the  head  of  the  hu- 
merus from  above  down,  will  bring  the  head  of  the  bone 
near  the  inferior  edge  of  the  glenoid  cavity,  and  thus 
place  it  in  a  situation  most  favorable  for  displacement, 
when  violence  is  applied  to  the  extended  arm.  There  is 
but  one  circumstance  in  the  construction  of  the  joint, 
which  has  a  tendency  to  counteract  the  accident,  which 
is,  that  the  glenoid  cavity  is  of  greater  extent  from  above 
down  than  across. 

DISLOCATION    DOWNWARDS. 

WHEN  the  humerus  is  dislocated  downwards,  the 
head  of  the  bone  is  found  resting  on  the  sternal  costa 
of  the  scapula,  between  the  long  head  of  the  triceps 
and  sub»scapularis.  The  lower  portion  of  the  capsu- 
lar ligament  is  ruptured,  and  sometimes  the  tendon  of 
the  sub-scapularis ;  the  tendons  of  the  supra  and  infra- 
spinati  muscles  and  of  the  teres  minor  are  also  sometimes 
lacerated.  The  anatomy  of  the  sound  joint  would  lead 
us  to  conclude  that  these  latter  muscles,  should  be  in- 
jured much  more  frequently  than  the  former,  but  dis- 
sections of  dislocated  shoulder-joints  have  proved  the 
contrary.  Some  of  the  fibres  of  the  deltoid,  pectoralis 
major,  and  coraco-brachialis  are  occasionally  torn  ;  the 
long  tendon  of  the  biceps  usually  remains  unbroken. 
Independent  of  external  violence,  the  elevating  muscles 
of  the  humerus,  and  of  the  whole  arm,  (if  the  elbow 
joint  be  fixed,)  with  the  pectoralis  major,  latissimus 
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dorsi,  and  teres  major,  may,  under  certain  circum- 
stances, effect  this  displacement  of  the  bone.  The  del- 
toid and  supra-spinatus  muscles  are  those  which  most 
powerfully  resist  reduction. 

DISLOCATION     FORWARDS. 

WHEN  the  head  of  the  humerus  is  thrown  forwards, 
it  lies  on  the  inner  side  of  the  neck  of  the  scapula,  be 
tween  it  and  the  second  and  third  ribs.  The  internal 
portion  of  the  capsular  ligament  and  the  tendon  of  the 
subscapularis  are  ruptured ;  though  examples  have  oc- 
curred in  which  the  luxation  has  taken  place  without 
laceration  of  the  tendons  of  any  of  the  muscles  sur- 
rounding the  joint.  As  has  been  already  mentioned,  the 
action  of  the  muscles,  attached  to  the  greater  tubercle 
of  the  humerus,  counteracts  forces  tending  to  produce 
this  species  of  displacement. 

DISLOCATION   BACKWARDS. 

DISLOCATION  backwards  under  the  spine  of  scapula 
is  extremely  rare ;  it  does  not  present  any  thing  worthy 
of  particular  remark.  In  a  case  mentioned  by  Delpech 
the  head  of  the  bone  lay  in  immediate  contact  with  the 
scapula,  under  the  infra- spinatus  muscle. 

OF    DISLOCATION    OF    THE    ELBOW-JOINT. 

A  DISLOCATION  of  the  elbow-joint  most  frequently 
takes  place  by  a  luxation  backwards  of  both  radius  and 
ulna.  The  accident  is  sometimes  complicated  with  a 
fracture  of  the  coronoid  process  of  the  ulna.  It  is  fa- 
cilitated by  the  relation  of  the  articulating  surfaces  in 
the  semi-flexed  position  of  the  arm  ;  when,  if  external 
violence  be  applied,  the  coronoid  process  slips  behind 
the  internal  articular  pulley  of  the  humerus  and  is  lodged 
in  the  sigmoid  fossa,  while  the  humerus  is  thrown  for- 
wards on  the  radius  and  ulna.  The  external,  internal, 
and  sometimes  the  annular  ligament  of  the  radius  are 
ruptured,  though  the  accident  may  occur  without  in- 
jury to  any  of  these  parts  ;  occasionally  the  biceps  and 
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brachialis  interims  suffer  from  the  violent  projection  of 
the  humerus.  The  brachial  artery  also  has  been  rup- 
tured in  this  manner.  The  flexor  muscles  of  the  arm, 
by  keeping  it  bent,  and  the  triceps,  by  its  contraction, 
are  the  muscles  which  oppose  reduction.  The  internal 
condyle  of  the  humerus  and  the  olecranon  present  two 
prominent  points,  which  are  of  great  importance  in  as- 
sisting us  to  detect  injuries  about  the  elbow-joint.  In 
the  extended  position  of  the  arm  they  are  nearly  on  the 
same  line,  and  any  displacement  of  the  bones  will  cause 
a  corresponding  displacement  of  these  two  prominences. 
The  form  of  the  bones,  the  strength  of  the  lateral  li- 
gaments, and  the  numerous  muscles  surrounding  the 
joint,  prevent  a  complete  lateral  luxation  of  both  ulna 
and  radius,  while  a  luxation  forwards  cannot  occur  with- 
out fracture  of  the  olecranon. 

OF      DISLOCATIONS      OF      THE      HUMERAL      EXTREMITY 
OF    THE     RADIUS. 

THE  radius  may  be  dislocated  at  the  humeral  extre- 
mity, either  backwards  or  forwards.  When  the  radius  is 
driven  through  the  back  part  of  the  capsular  ligament 
it  is  found  to  rest  above  the  external  condyle  of  the 
humerus,  supported  by  the  brachial  fascia.  The  acces- 
sory and  annular  ligaments  are  torn,  and  sometimes  the 
interosseous  ligament  suffers  at  its  superior  part. 

In  dislocation  forwards  of  the  radius,  the  head  of  the 
bone  rests  above  the  external  condyle  of  the  os  humeri. 
The  accessory  and  annular  ligaments,  with  a  portion  of 
the  interosseous  ligament,  are  ruptured  in  this  luxation 
as  in  the  former.  The  biceps  muscle  becomes  shorter 
by  contraction,  and  thus  may  resist,  though  not  in  any 
great  degree,  reduction. 

OF      DISLOCATION      OF      THE      HUMERAL     EXTREMITY      OF 
THE    ULNA. 

THE  ulna  may  be  dislocated  backwards  on  the  os 
humeri  without  being  accompanied  by  the  radius.  The 
coronoi'd  process  is  forced  over  the  pulley  of  the  hume- 
rus into  the  sigmoid  fossa,  and  the  olecranon  forms  a 
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prominent  projection  at  the  back  part.  The  annular 
and  accessory  ligaments  are  ruptured,  and  sometimes  a 
small  portion  of  the  interosseous.  The  action  of  the 
triceps  will  contribute  to  keep  the  bone  in  this  position, 
while,  on  the  contrary,  the  brachialis  internus  assists  in 
the  reduction. 

OF     DISLOCATIONS     OF     THE      JOINT      OF      THE     WRIST. 

THE  wrist  joint  may  be  dislocated  either  by  the  radius 
and  ulna  being  both  thrown  forwards,  or  both  back- 
wards. Lateral  dislocations  are  always  partial.  As  these 
displacements  always  occur  by  falls  on  the  ground,  or 
other  violence,  by  which  the  hand  is  forcibly  bent  on 
the  bones  of  the  fore-aim,  extensive  laceration  of  the 
capsular,  anterior,  or  posterior  ligaments,  must  accom- 
pany them.  The  tendons  also  of  the  flexor  and  exten- 
sor muscles  are  more  or  less  displaced,  and  some  of  them 
may  be  ruptured.  The  form  of  the  arch  of  the  first 
range  of  metacarpal  bones  favours  the  dislocation  back- 
wards, since,  from  their  greater  convexity  in  this  direc- 
tion, they  do  not  afford  as  much  support  to  the  bones  of 
the  fore-arm. 

OF      DISLOCATION      OF      THE     CARPAL      EXTREMITY      OF 
THE      RADIUS. 

THE  carpal  extremity  of  the  radius  may  be  dislocated 
either  forwards  or  backwards  ;  the  first  of  these  acci- 
dents is  much  the  more  frequent.  The  bone  is  thrown 
forwards  on  the  scaphoid  and  os  trapezium.  The  cap- 
sular and  anterior  ligaments  alone  are  ruptured.  If  the 
head  of  the  radius  be  thrown  back  from  its  articulating 
surfaces,  the  back  part  of  the  capsule,  the  posterior, 
and  sometimes  the  external  lateral  ligament,  are  rup- 
tured. The  bone  projects  under  the  skin  at  the  back  of 
the  wrist. 

Separate  dislocation  of  the  carpal  extremity  of  the 
ulna  takes  place  either  forwards  or  backwards  The 
only  circumstance  worthy  of  notice  is  the  difficulty  of 
keeping  the  bone  in  its  place,  in  consequence  of  the  rup- 
ture of  the  sacciform  ligament. 
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The  close  connexion  of  the  bones  of  the  carpus,  and 
the  numerous  ligaments,  spread  in  all  directions  over 
the  back  and  front  of  the  hand,  present  powerful  ob- 
stacles to  complete  dislocations  of  any  of  these  bones  : 
in  fact,  surgeons  of  the  greatest  experience  have  never 
met  with  such  an  accident.  The  only  part  of  the  arti- 
culation at  which  it  is  likely  to  occur,  is  where  the  head 
of  the  os  magnum  is  received  into  the  depression  of  the 
semilunar  and  scaphoid  bones,  because  here  the  quan- 
tity of  motion  is  greatest ;  however  it  is  almost  invaria- 
bly incomplete. 

OP     DISLOCATIONS    OF     THE     THUMB. 

THE  first  metacarpal  bone  may  be  dislocated  from  its 
articulation  with  the  trapezium  forwards  or  backwards; 
in  the  backward  luxation  the  carpal  extremity  of  the  bone 
is  driven  through  the  posterior  part  of  the  capsular  liga- 
ment. It  does  not  appear  necessary  that  the  lateral 
ligaments  should  be  ruptured.  The  flexor  ossis  meta- 
carpi,  and  flexor  brevis  and  longus,  with  the  adductor, 
offer  great  resistance  to  reduction  when  delayed  for  any 
time. 

In  dislocation  forwards  the  metacarpal  bone  is  thrown 
between  the  trapezium  and  the  root  of  the  second  me- 
tacarpal bone.  The  thumb  is  bent  back,  and  cannot  be 
flexed.  The  external  lateral  ligament  is  in  this  case 
more  likely  to  be  torn  than  in  the  former.  The  exten- 
sors of  the  thumb  are  the  muscles  which  offer  resistance 
to  reduction  of  this  dislocation. 

OF     DISLOCATION      OF      THE      FIRST      PHALANX     OF      THE 
THUMB. 

THE  first  phalanx  of  the  thumb  is  frequently  dislo- 
cated backwards,  from  the  head  of  the  metacarpal  bone. 
The  lateral  ligaments  remain  uninjured  This  disloca- 
tion is  interesting  from  the  great  difficulty  of  reducing 
it  when  neglected  even  for  a  short  time.  The  pha- 
langes of  the  other  fingers  may  be  dislocated  either 
backwards  or  forwards,  but  present  nothing  worthy  of 
attention. 
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OF    DISLOCATION    OF    THE    HIP   JOINT. 

THE  joint  of  the  hip  may  be  dislocated  in  four  ways, 
backwards  and  upwards  on  the  dorsum  of  the  ilium, 
backwards  on  the  ischiatic  notch,  forwards  and  upwards 
on  the  pubes,  and  forwards  and  downwards  on  the  fora- 
men obturatorium. 

The  hip  joint  is  not  at  all  so  liable  to  dislocation  as 
that  of  the  shoulder  ;  for  this  several  reasons  may  be  as- 
signed.    In  the  first  place,  its  motions  are  much  more 
limited  both  in  number  and  extent.     The  gleno'id  cavity 
affords  little  mechanical  security,  while  the  cotyloid  on 
the  contrary  permits  the  head  of  the  femur  to  sink  into  it. 
The  oblique  direction  also  of  the  head  of  the  thigh  bone 
presents  an  additional  obstacle ;  the  capsular  ligament  of 
this  joint  is  much  stronger  than  that  of  the  shoulder,  and 
it  is  further  protected  by  strong  accessory  fibres  on  the 
outer  and  upper  part,  which  descend  from  the  inferior 
anterior  spine  of  the  ilium,  and  by  some  on  the  inner  side 
from  the  superior  part  of  the  foramen  ovale.     The  arti- 
culation of  the  hip  is  also  more  closely  invested  by  mus- 
cles; above  we  have  thegluteus  minimus  and  tendon  of 
the  psoas  and  iliacus  muscles.     In  front  the  rectus  ;  on 
the  inside,  the  pectinalis  and  obturator  externus;  and  be- 
hind, the  quadratus  femoris,  gemini,  pyriformis,  and  ob- 
turator internus.     The  situation  of  the  trochanter  major 
is  a  point  of  great  importance  in  discriminating  accidents 
about  the  hip  joint,  and  its  relation  to  some  other  promi- 
nent points  should  be  well  kept  in  mind.     In  the  erect 
position  of  the  body,  the  superior  part  of  the  trochanter 
major  is  nearly  on  the  same  level  with  the  body  of  the 
pubes.    The  distance  between  the  anterior  superior  spine 
of  the  ilium  and  the  trochanter  major  is  less  than  from 
this  projection  to  the  os  pubis,  or  from  the  os  pubis  to  the 
anterior  superior  spine ;  and  lines  connecting  these  three 
points  will  form  nearly  a  right  angled  triangle,  of  which 
the  longest  side  is  the  line  connecting  the  superior  spine 
to  the  pubis;  and  the  shortest,  that  which  joins  the  spine 
to  the  trochanter.     In   dislocation  upwards  or  back- 
wards the  trochanter  is  brought  nearer  the  superior  an- 
terior spine  of  the  ileum.     In  the  backward  luxation  it 
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is  removed  from  the  body  of  the  pubis,  and  is  not  as  pro- 
minent as  in  the  natural  state.  In  the  dislocation  into 
the  obturator  foramen,  the  distance  between  the  trochan- 
ter  major  and  the  body  of  the  pubis  is  lessened ;  while 
that  between  this  process  and  the  anterior  superior  spine 
is  greater  than  usual 

In  dislocation  upwards  and  backwards  the  head  of  the 
bone  rests  on  the  dorsum  of  the  ileum.  The  upper  part 
of  the  capsular  ligament  is  ruptured  ;  and  the  external 
accessory  and  round  ligaments  are  torn.  In  rotation  in- 
wards the  head  of  the  femur  is  pressed  against  the  back 
part  of  the  capsular  ligament,  and  if  the  rotation  be  car- 
ried far,  a  considerable  portion  of  the  bone  is  outside  the 
cotyloid  cavity:  hence  the  species  of  dislocation  now  de- 
scribed is  most  likely  to  occur  when  rotation  inwards  is 
accompanied  by  external  violence. 

When  dislocation  has  occurred  the  three  glutaei  mus- 
cles are  those  principally  concerned  in  keeping  the  head 
of  the  bone  fixed  on  the  dorsum  of  the  ileum  ;  but  when 
the  head  of  the  bone  is  sufficiently  raised  to  pass  over  the 
edge  of  the  acetabulum,  the  psoas  and  iliacus  with  the 
obturator  externus  and  pectinalis,  will  assist  to  bring  it 
into  the  proper  situation.  Although  in  common  cases  of 
dislocation  no  other  injury  is  done  to  the  joint  than  what 
has  been  already  described,  the  dissection  of  a  luxation 
upwards  and  backwards  has  been  published,  in  which  the 
gemini,  pyriformis,  obturators,  and  quadratus  femoris, 
were  completely  torn  across,  with  laceration  of  some  fibres 
of  the  pectinalis. 

In  the  dislocation  backwards  on  the  ischiatic  notch 
the  head  of  the  bone  rests  on  the  pyriformis  muscle. 
This  dislocation  also  is  most  likely  to  happen  when  the 
thigh  is  rotated  inwards  and  bent  towards  the  abdomen. 
The  pyriformis,  gemini,  and  obturator  interims  muscles 
keep  the  bone  in  the  dislocated  position ;  while  the 
psoas,  iliacus,  and  obturator  externus  favour  reduction. 
When  the  femur  is  dislocated  forwards  on  the  obtura- 
tor foramen,  the  capsular  ligament  and  the  internal  ac- 
cessory fibres  are  lacerated.  The  ligamentum  teres  is 
not  always  ruptured.  The  pectinaeus  and  adductor 
brevis  (if  not  lacerated,  which  often  takes  place,)  will 
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keep  the  bone  in  its  new  situation ;  while  the  glutaei  and 
all  the  muscles  arising  behind  theacetabulum  will  contri- 
bute to  bring  it  back  to  its  proper  place.  In  dislocation 
upwards  and  forwards  the  head  of  the  bone  rests  on  the 
ramus  of  the  pubis  under  Poupart's  ligament,  where  it 
may  be  plainly  felt.  The  gemini,  obturator  interims, 
and  pyriformis  (if  not  ruptured)  would  favour  reduction. 
A  calculation  has  been  made,  that  out  of  twenty  disloca- 
tions of  the  hip  joint,  twelve  will  take  place  on  the  dor- 
sum  ilii ;  five  on  the  ischiatic  notch ;  two  on  the  foramen 
ovale ;  and  one  on  the  pubes. 

OF   DISLOCATIONS   OP  THE  JOINT   OF   THE   KNEE. 

DISLOCATION  of  the  patella  may  take  place  either 
upwards,  inwards,  or  outwards  :  the  latter  is  the  more 
frequent  form  :  a  dislocation  upwards  could  not  occur 
without  rupture  of  the  inferior  ligament  of  the  patella, 
which  is  so  strong  that  frequently  in  violent  action  of 
the  extensor  muscles,  the  patella  itself  snaps  across  be- 
fore this  ligament  gives  way.  When  the  knee  is  much 
bent  dislocation  in  either  direction  cannot  take  place. 
The  extent  of  the  articulating  surfaces  of  the  femur, 
and  the  force  with  which  the  patella  is  pressed  in  be- 
tween the  condyles  prevents  such  an  accident.  The 
position  most  favourable  to  this  luxation  is  where  the 
knee  is  slightly  bent  and  inclined  inwards.  When  com- 
plete  luxation  of  the  patella  outwards  has  taken  place, 
the  patella  rests  over  the  external  condyle  of  the  femur, 
in  which  place  it  is  fixed  by  the  rectus,  crureus,  and 
vasti  muscles :  hence  the  necessity  for  bending  the 
thigh  on  the  pelvis,  in  order  to  relax  these  muscles  as 
much  as  possible.  The  extent  of  the  synovial  membrane 
permits  this  displacement  to  occur  without  any  rupture. 
Dislocation  of  the  patella  inwards  is  so  similar  in  its  na- 
ture to  the  outward  luxation  that  it  does  not  require  any 
notice. 

The  tibia  may  be  dislocated  from  the  femur,  back- 
wards, forwards,  or  to  either  side.  Of  these  the  only 
one  likely  to  be  complete  is  the  backward  :  lateral  lux'- 
ations  are  always  partial.  There  is  no  joint  in  the  body 
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so  well  supported  by  ligaments  as  that  of  the  knee ;  on 
the  sides  we  have  the  lateral  ligaments ;  in  front  the 
ligament  of  the  patella  and  the  tendinous  insertion  of  the 
extensor  muscles ;  behind  the  posterior  ligament  of 
Winslow ;  and  more  particularly  the  strong  crucial  li- 
gaments. Additional  ligamentous  bands  are  also  oc- 
casionally seen.  When  the  tibia  is  completely  dislo- 
cated backwards  into  the  ham,  the  ligamentous  attach- 
ments of  the  patella  either  above  or  below  must  give  way. 
The  crucial  and  posterior  ligaments  are  also  torn.  The 
flexor  muscles  of  the  leg,  which  are  attached  to  the 
tibia,  will  contribute  to  keep  the  bone  in  the  luxated  po- 
sition. Complete  forward  dislocations  of  the  tibia  have 
occurred,  but  they  are  very  rare.  In  such  case  all  the 
ligaments  of  the  joint  must  give  way,  and  the  heads  of 
the  gastrocneinii  and  popliteus  muscles  would  also  pro- 
bably suffer. 


OP     DISLOCATION    OF     THE     UPPER      HEAD     OF     THE 
FIBULA. 

LUXATION  of  the  upper  head  of  the  fibula  is  usually 
the  consequence  of  disease ;  for  the  application  of  a  force 
sufficient  to  dislocate  the  bone  is  much  more  likely  to 
break  it.  The  action  of  the  biceps  flexor,  the  only  mus- 
cle inserted  into  the  fibula,  could  not  alone  produce  this 
accident.  When  the  head  of  the  fibula  is  thrown  back, 
the  anterior  ligament  and  the  accessory  fibres  from  the 
tendon  of  the  biceps,  with  the  synovia!  capsule,  are  rup- 
tured. Boyer  mentions  a  case  in  which  the  whole  fibula 
was  driven  directly  upwards  in  consequence  of  a  disloca- 
tion outwards  of  the  ankle. 

OF      DISLOCATION      OF       THE       TARSAL       EXTREMITY       OF 
THE    TIBIA. 

THE  tibia  may  be  dislocated  at  its  tarsal  extremity, 
backwards,  forwards,  or  to  either  side.  Luxation  inwards 
is  the  most  common.  These  accidents  can  be  produced 
by  external  violence  alone.  When  the  tibia  is  luxated  in- 
wards it  is  found  resting  on  the  inner  side  of  the  astra- 
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gulus  and  os  calcis.  The  fibula  is  broken  usually  at  its 
lower  third,  and  the  broken  end  of  this  bone  is  situated 
on  the  astragalus.  The  synovial  membrane  is  ruptured 
with  laceration  of  the  deltoid  and  anterior  ligaments  of  the 
tibia,  and  of  the  posterior  transverse  band  from  the  tibia,' 
to  the  fibula.  After  the  accident  has  taken  place,  conirac- 
tion  of  the  gastrocnemii,  solei  and  peronei  muscles,  by 
rotating  the  foot  out  and  drawing  it  upwards,  will  offer 
resistance  to  reduction.  If  the  tibia  be  dislocated  out- 
wards, the  malleolus  internus  must  be  broken  off:  the 
deltoid  ligament  is  not  ruptured ;  but  if  the  fibula  be  not 
broken,  the  external  lateral,  anterior,  and  posterior  liga- 
ments of  this  bone  are  lacerated.  In  the  forward  dislo- 
cation, the  fibula  and  usually  the  malleolus  internus  are 
broken.  The  tibia  rests  on  the  os  naviculare  and  inter- 
nal cuneiform  bone.  The  posterior  part  of  the  deltoid  li- 
gament, and  the  transverse  band  from  the  tibia  to  the 
fibula  are  ruptured.  Dislocation  forwards  is  an  accident 
of  rare  occurrence.  It  cannot  happen  when  the  foot  is 
flexed  on  the  tibia,  for  then  the  tibia  sinks  down  on  the 
back  part  of  the  astragulus,and  nothing  but  considerable 
force  could  raise  it  over  the  upper  portion  of  the  bone, 
which,  in  this  position,  extends  like  a  bridge  before  it. 

Luxation  backwards  is  even  still  more  rare.  Were 
such  an  accident  to  take  place  all  the  tibial  ligaments 
would  be  broken,  and  the  fibula  most  probably  frac- 
tured. 

The  astragulus,  the  os  cuneiform  internum,  and  the 
range  of  tarsal  bones  articulated  with  theos  calcis  and  as- 
tragulus,  are  sometimes  dislocated  simply,  but  the  acci- 
dent is  of  very  rare  occurrence.  Dislocations  of  the 
phalanges  of  the  toes  are  similar  to  those  already  describ- 
ed as  taking  place  in  the  fingers,  and  do  not  deserve  par- 
ticular notice. 
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DIRECTIONS    FOR    MAKING  DRIED    PREPARATIONS 
OF    ARTERIES. 

ALTHOUGH  in  every  anatomical  school  competent 
persons  are  retained  for  the  purpose  of  injecting  arteries 
and  veins  ;  still  the  student  may  wish  to  do  it  for  him- 
self or  he  may  be  placed  in  such  situations  that  he  can- 
not command  any  kind  of  assistance  :  to  him,  more  par- 
ticularly, the  few  remarks  which  we  purpose  making  on 
the  method  of  injecting  and  of  preserving  arterial  pre- 
parations, may  be  considered  applicable. 

Injections  are  of  two  kinds,  coarse  and  fine  ;  there  are 
many  descriptions  of  coarse  injections  ;  with  the  fine 
we  have  nothing  to  do,  as  it  is  used  by  anatomists  only 
for  the  purpose  of  imitating  the  natural  vascularity 
which  membranes  and  other  structures  lose  after  death. 
Coarse  injections  may  be  employed  either  hot  or  cold, 
formerly  the  hot  injection  was  the  only  one  used,  but 
now,  the  cold  one  is  very  frequently  employed.  As 
much  of  the  success  of  the  injection  depends  on  the 
state  of  the  subject,  great  care  should  be  observed  in 
the  choice ;  if  possible  a  young  and  thin  one  should  al- 
ways be  employed,  as  the  arteries  in  old  subjects  are 
so  often  ossified  and  inelastic,  that  we  can  never  be  cer- 
tain that  they  will  not  burst  from  the  force  employed, 
and  extravasate  the  injection  between  the  muscles  and 
into  the  different  cavities  :  another  objection  to  the  use 
of  old  subjects  is,  that  the  constant  oozing  of  oily  matter 
from  preparations  made  of  them  renders  them  filthy, 
and  almost  useless,  particularly  in  warm  weather  ;  how- 
ever some  old  subjects  may  be  filled  with  the  cold  (or 
paint)  injection,  if  care  be  taken  not  to  use  too  much 
force.  When  the  student  has  made  up  his  mind  to  em- 
ploy the  hot  injection,  it  may  be  useful  to  him  to  follow 
a  few  rules.  In  the  first  place  the  pipe  should  be  tied  so 
firmly  in  the  opening  into  the  vessel,  that  there  will  be 
no  possibility  of  its  slipping  out ;  secondly,  the  nozzle  of 
the  syringe  should  always  be  introduced  into  the  pipe, 
for  the  purpose  of  exhausting  the  artery  of  air  or  coagu- 
lated blood  ;  this  being  done  the  stopcock  should  be  im- 
mediately turned ;  and  lastly,  particular  care  should  be 
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taken  that  the  syringe,  pipe,  and  stopcock,  are  free  and 
in  good  order. 

To  inject  with  the  hot  injection,  it  is  necessary  that 
the  subject  should  be  thoroughly  heated  ;  this  is  best 
done  by  opening  the  cavities  of  the  thorax  and  abdomen 
and  filling  them  with  with  water  of  a  temperature  that  the 
hand  can  bear ;  the  body  at  the  same  time  should  be 
immersed  in  water  of  the  same  temperature,  taking  care 
to  exclude  atmospheric  air  as  much  as  possible.  The 
process  of  heating  should  be  carried  on  until  the  subject 
has  acquired  a  temperature  resembling  the  natural  heat 
of  the  living  body.  While  this  is  going  on,  the  injec- 
tion should  be  particularly  attended  to,  as  the  materials 
are  very  inflammable,  and  if  care  be  not  taken,  or  much 
heat  be  employed,  there  will  be  danger  of  burning  the 
chimney  or  house  ;  heat  slowly  applied  will  melt  the  in- 
jection without  any  admixture  of  air,  or  endangering  the 
loss  of  colour,  which  strong  heat  would  certainly  effect 
When  the  subject  and  injection  are  sufficiently  heated, 
the  injection  should  be  sucked  up  twice  or  thrice,  so 
as  to  mix  it  well  with  the  colouring  matter,  which  al- 
ways falls  to  the  bottom :  before  the  syringe  is  intro- 
duced into  the  pipe,  it  should  be  held  up  and  the 
piston  pressed  till  the  injection  appears,  by  which  any 
air  that  may  be  in  the  syringe  will  be  permitted  to  es- 
cape ;  taking  the  wings  of  the  pipe  in  the  left  hand,  the 
syringe  is  to  be  introduced,  and  the  piston  is  to  be 
pushed  down  slowly  and  gradually  with  the  right  hand, 
until  the  syringe  is  emptied ;  this  action  is  to  be  re- 
peated, till  we  feel  resistance  made  to  the  further  passage 
of  the  fluid  in  the  arteries  ;  if  after  this  resistance  is  felt, 
any  further  force  be  used,  there  will  be  great  danger  of 
rupturing  the  arteries  and  producing  extravasation.  As 
soon  as  we  are  satisfied  that  the  body  is  injected,  it 
should  be  put  in  cold  water,  where  it  should  remain  for 
a  few  hours.  Either  of  the  following  hot  injections  may 
be  used  : 

Wax  ^xvi. 

Resin  3\ni. 

Turpentine  Varnish  3viii. 

Chinese  Vermilion  3i. 
This  makes  a  very  handsome  injection,  but  it  is  liable 
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to  the  inconvenience  of  melting  in  warm  weather,  and 
in  this  way  producing  a  flattened  appearance  in  the  blood 
vessels.  A  much  cheaper  and  better  injection  for  com- 
mon purposes  than  the  above  has  been  employed  ;  it  is 
made  of 

Tallow,  21bs. 
Magnesia  Usta,  Jss. 
Chinese  Vermilion,  Ji. 

This  possesses  all  the  advantages  of  the  wax  injection 
without  any  of  its  inconveniences ;  it  is  as  transparent 
nearly  as  the  wax,  never  melts  in  the  hottest  weather, 
and  is  not  disposed  to  crack  ;  if  this  injection  be  used 
very  hot,  an  extremity  may  be  injected  without  having 
been  previously  heated ;  but  this  should  never  be  done 
except  by  persons  skilled  in  the  art  of  injecting. 

If  we  wish  to  trace  the  minute  branches  of  arteries, 
and  examine  their  various  communications,  there  are  no 
injections  better  adapted  for  commonpurposes  than  that 
of  tallow  and  red  lead  well  mixed  and  heated,  or  the 
cold  paint  injection  ;  if  the  latter  be  well  thrown  in,  the 
minutest  arteries,  for  instance  the  ciliary,  will  be  in- 
jected ;  it  is  made  of 

White  lead,  well  ground,  21bs. 
Turpentine  Varnish,  Jxii. 
Drying  Oil,  Jvi. 

The  lead  is  intimately  mixed  with  the  varnish,  and 
then  the  oil  is  to  be  added;  they  are  all  to  be  well  mixed 
up  together,  to  the  consistence  of  cream,  and  in  this 
state  it  is  to  be  thrown  into  the  arteries  :  the  same  pre- 
cautions, with  regard  to  the  exclusion  of  air  from  the 
syringe,  and  the  degree  of  force  to  be  used,  are  to  be 
observed  in  this  as  well  in  the  hot  injection.  Arte- 
ries are  always  injected  from  the  aorta  or  some  other 
large  trunk;  while  veins  are  injected  differently:  in 
making  preparations  of  veins,  it  is  necessary  to  inject 
them  from  the  extreme  branches  towards  the  trunks,  on 
account  of  the  direction  of  the  valves  ;  for  instance,  the 
veins  of  the  arm  are  to  be  injected  from  a  small  branch 
on  the  back  of  the  hand,  and  those  of  the  leg  and  thigh 
from  some  branch  on  the  dorsum  of  the  foot.  Pre- 
viously to  the  injection  being  made,  it  is  necessary  that 
the  veins  should  be  well  washed  out  with  warm  water, 
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to  remove  the  coagula  of  blood  which  they  generally 
contain:  if  the  veins  of  the  arm  are  to  be  injected,  an 
opening  should  be  made  in  the  subclavian  vein,  to  allow 
the  warm  water  and  coagula  to  pass  out :  when  this  has 
happened,  a  ligature  previously  applied  is  to  be  firmly 
tied  round  the  vessel,  which  will  prevent  the  injection 
from  flowing  out ;  the  same  rule  applies  to  the  injection 
of  veins  in  the  lower  extremity.  The  veins  of  the  head 
and  neck  are  generally  injected  from  the  superior  longi- 
tudinal sinus :  it  is  scarcely  necessary  to  mention  that 
veins  are  filled  with  blue  fluid,  and  the  arteries  with 
white  or  red  ;  for  the  blue  injection  smalt  blue  is  usually 
employed.  To  inject  the  arteries  a  transverse  cut  is  to 
be  made  in  the  aorta,  as  close  to  its  origin  from  the 
heart  as  possible.  Care  must  be  taken  that  the  extre- 
mity of  the  pipe  does  not  project  so  far  as  to  pass  into 
the  innominata,  or  one  of  the  vessels  arising  from  the 
left  side  of  the  arch,  as  this  would  give  only  a  partial 
injection.  The  nozzle  of  the  pipe  being  carefully  in- 
serted into  the  opening  of  the  vessel,  two  pieces  of  twine 
are  to  be  introduced  under  the  vessel ;  one  of  these  is 
to  be  firmly  tied  round  the  artery,  this  will  embrace  the 
nozzle  of  the  pipe,  its  loose  extremities,  when  the  knot 
is  firmly  tied,  are  to  be  fixed  to  the  wings  of  the  pipe  in 
order  to  prevent  any  chance  of  its  slipping  out  of  the 
vessel.  The  other  ligature  is  to  remain  loose  under  the 
vessel,  beyond  the  nozzle  of  the  pipe  about  one  inch. 
After  injection  is  thrown  in,  this  ligature  is  also  to  be 
firmly  tied  round  the  vessel,  leaving  the  pipe  clear ;  the 
use  of  it  is,  that  the  injection  may  not  return  back  when 
the  pipe  is  removed  from  the  aorta.  This  precaution  is 
more  particularly  necessary  when  the  paint  injection  is 
used.  In  inserting  a  pipe  into  a  small  artery  or  vein, 
some  difficulty  may  arise  in  the  introduction  from  the 
pipe  being  larger  than  the  calibre  of  the  vessel ;  in  this 
case  the  point  of  a  scissors  should  be  introduced  into  the 
vessel,  and  gradual  dilatation  produced  by  slowly  open- 
ing its  blades.  When  the  injection  has  remained  suffi- 
ciently long  to  set  well  in  the  vessels,  dissection  may  be 
commenced,  and  here  it  is  a  rule  which  should  be  inva- 
riably followed,  that  the  dissection  be  completed  in  as 
short  a  time  as  is  consistent  with  a  proper  display  of  the 
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vessels,  for  many  preparations  are  lost  in  consequence  of 
the  part  first  dissected  becoming  spoiled  before  the  re- 
mainder is  prepared  for  drying.  Particular  care  should 
be  taken  to  remove  all  the  cellular  substance  from  the 
coats  of  the  vessels  ;  if  this  be  not  done,  the  preparation 
will  always  have  a  dirty  appearance.  The  fatty  matter 
is  likewise  to  be  removed,  but  no  muscle  is  to  be  taken 
away  or  pushed  from  its  situation  unless  perfectly  un- 
avoidable. .  The  student  should  always  remember  that 
the  utility  of  a  dried  preparation  consists  in  its  preserv- 
ing, as  far  as  possible,  the  natural  relation  of  parts  ;  on 
this  account,  the  use  of  pieces  of  stick  or  other  sub- 
stances to  separate  the  muscles  and  exhibit  the  course  of 
the  vessels,  unless  absolutely  necessary,  is  to  be  con- 
demned. One  side  of  the  subject  ought  to  be  appropri- 
ated to  the  exhibition  of  the  superficial  vessels,  the  other 
may  be  used  for  the  deep-seated.  When  the  dissection 
is  completed,  the  extremity,  or  whatever  portion  of  the 
body  it  may  be,  should  be  hung  up  in  a  dry  and  airy  si- 
tuation (but  not  exposed  to  the  sun)  until  the  muscles 
acquire  firmness,  and  no  exudation  appears  on  their 
surface.  The  preparation  now  fit  for  use,  is  to  be 
brushed  over  with  copal  or  mastich  varnish,  which  makes 
the  vessels  more  distinct,  and  materially  assists  in  its 
future  preservation. 


THE  END. 
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